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Contributions should be typewritten and double-spaced on unruled paper of 
standard letter size. Nothing should be written in the manuscript that is not 
intended for publication. 5 

All illustrations should be unmounted. Pictures, prints, or drawings may be 
fastened on a sheet of paper by means of angular slits for each corner of the 
illustration; suitable identification can then be made on this sheet. Do not cut 
out portions of an illustration for reproduction. Photographs should be black 
and white glossy prints, preferably 4 by 5 or 8 by 10 inches. Do not make any 
marks on the face or back of the photographs or drawings. Cellophane tape, 
staples, paper clips, or pins should not be used on illustrations. All charts and 
gtaphs must be drawn with black india ink on white paper. 


Contributions are to be the original work of the author. Quotations must 
be accurately and carefully copied and full credit must be given to the source. 
References, tables, and legends must be double-spaced and on separate sheets. 
References should be listed according to the Quarterly Cumulative Index Medi- 
cus, A. M. A., and the sequence should be as _ follows: name of the author 
and initials, title of articles, name of periodical, volume sumber, pages, and 
month and year. Example: Smith, R. O., and Wood, W. B., Jr.: Cellular mecha- 
nisms of antibacterial defense in lymph nodes; pathogenesis of acute bacterial 
lymphadenitis. J. Exper. Med. 90: 567-576, Dec. 1949. Authors are responsible 
for the accuracy of the bibliographic references. 


The summary should be a factual and brief recapitulation of the observations 
or statements contained in the article. The conclusions drawn from the case, 


experiment, or facts set forth should be clearly stated and should appear at 


the close. 

The editor is not responsible for the safe return of manuscripts and illustra- 
tions. All material supplied for illustration, if not original, must be accompanied 
by reference to the source and a statement that reproduction has been authorized. 
Recognizable photographs of patients should carry permission to publish. 


All original contributions are accepted on the assumption that they have not 
appeared previously and are not to be reprinted elsewhere without the permis- 
sion of the editor of this Journal and that editorial privilege is granted to the 
editor in preparing all material submitted for publication. Authors are urged 


to keep their articles short. 
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Monthly Message 


Public Law 779, better known as the Doctor Draft Law, will 
expire on the last day of June 1953. Several months ago the 
Armed Forces Medical Policy Council established an ad hoc 
committee to study whether a draft law was still needed and if 
so what form it should take. Careful studies of the needs for 
physicians, dentists, and veterinarians have convinced the Coun- 
cil that a continuation of a draft law is essential if the health of 
the Armed Forces is to be maintained. As long as an international 
crisis exists with its requirements for a standing armed force of 
present proportions, no possible rearrangement of health person- 
nel or reduction of ancillary benefits can eliminate this need for 
a special draft. 


The Council, realizing that the present draft law has certain 
basic inequities, has been studying possible amendments and 
corrections to be incorporated when the law is submitted to Con- 
gress. Appreciating that this problem affects not only the Armed 
Forces but also civilian health personnel resources, the Council 
has sought and will continue to seek the advice of national 
medical, dental, and veterinary organizations in the drafting of 
the new law. 


The Armed Forces must assume the grave responsibility in the 
face of a discriminatory draft law which will call into uniform 
physicians, dentists, and veterinarians against their will. Ours 
is a deep moral obligation to economize in every possible manner 
so that these valuable and highly trained persons will be uti- 
lized to the fullest extent and ultimately will leave the Armed 
Forces with a sense of appreciation for the privilege of service 
and professional advancement. Thus military medicine as never 
before will have an opportunity to demonstrate to civilian medicine 
her good faith for this support in time of our national crisis. 


RYvine 4. 
Melvin A. Casberg, M. D.> Chairman 


Armed Forces Medical Policy Council 
Office of the Secretary of Defense 
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ISONIAZID THERAPY IN 
PULMONARY TUBERCULOSIS 


A Preliminary Report (1) 


FORREST W. PITTS, Captain, MC, U. S. A. 
FRANK L, MILLER, Major, MC, U. S. A. 
WILLIAM E. DYE, Captain, U. S. A. F. (MSC) 
CARL W. TEMPEL, Colonel, MC, U. S. A. 
MARTIN J. FITZPATRICK, Captain, MC, A. U. S. 


ETHODICAL investigation of the thiosemicarbasone 
series of drugs in search of a more effective and less 
toxic antituberculous agent than amithiozone disclosed 

that the hydrazine derivatives of isonicotinic acid possessed 
significant tuberculostatic and tuberculocidal properties (2, 3). 
The chemical relationship of nicotinic acid, isonicotinic acid, 
isoniazid (INH), iproniazid, and amithiozorne are illustrated by 
their structural formulas (fig. 1). 


INH is rapidly absorbed from the intestinal tract, readily 
permeates body tissues and fluids, and persists in the circulating 
plasma for from 6 to 24 hours following a single dose of 3 mg. 
per kg. body weight (4). Excitement and convulsions have been 
described in acute toxicity experiments on mice and dogs; whereas, 
chronic toxicity studies produced anorexia, weight loss, ataxia, 
tonic and clonic convulsions, and hepatic damage. The oral L. D.50 
for experimental animals has been reported as 203 mg. per kg. in 
mice and 250 mg. per kg. in rabbits (5, 6). In vitro studies have 
shown that most strains of human tubercle bacilli are inhibited 
by 0.2 micrograms or less of INH per ml. of medium (7). This 


(1) Fitzsimons Army Hospital, Denver, Colo. 

(3) Fox, H. H.: Synthetic tuberculostats: II. Isonicotinaldehyde thiosemicarbazone 
and some related compounds, Twelfth International Congress of Pure and Applied Chem- 
istry. (Abstract of papers) p. 299, Sept. 1951. 

(3) Grunberg, E., and Leiwant, B.: Antitubercular activity.in vivo of nicotinaldehyde 
thiosemicarbazone and its isomers. Proc. Soc. Exper. Biol. & Med. 77: 47-50, May 1951. 

(4) Elmendorf, D. F., Jr.; Cawthon, W. U.; Muschenheim, C.; and McDermott, W.: 
Absorption, distribution, excretion and short-term toxicity of isonicotinic acid hydrazide 
(nydrazid) in man. Am. Rev. Tuberc. 65: 429-442, Apt. 1952. 

(5) Benson, W. M.; Stefko, P, L.; and Roe, M. D.: Pharmacologic and toxicologic ob- 
servations of hydrazine derivatives of isonicotinic acid (rimifon, marsilid), Am. Rev. 
Tuberc. 65: 376-391, Apr. 1952. 

(6) Rubin, B.; Hassert,'G. L., Jr.; Thomas, B. G. H.; and Burke, J. C.: Pharmacology 
of Tsonicotinic acid hydrazide (nydrazid), Am. Rev. Tuberc. 65: 392-401, Apr. 1952. 

(7) Steenken, W., Jr., and Wolinsky, E.: Antituberculous properties of hydrazines of 
isonicotinic acid (rimifon, marsilid), Am. Rev. Tuberc. 65: 365°375, Apt. 1952. 
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suggests that INH has a wide margin of safety as measured by 
the therapeutic ratio. Preliminary clinical trials with INH in 
doses of from 2 to 10 mg. per kg. of body weight revealed favor- 
able therapeutic results (8, 9). 


Nicotinic Acid Isonicotinic Acid Isonicotinic Acid Hydrazide 
(Isoniazid 


0 CH: 
" ‘ee 


NS My 


CH = N - NH = C - NH2 
i 


S 


n ZA NH ~ C - CH 


1 = Isonicotinyl - 2 -isopropylhydrazine Amithiozone 
(Iproniazid) (TB-1) 


Figure 1. Structural formulas of § related drugs. 


MATERIAL AND METHODS 


Since February 1952, 196 patients with active pulmonary 
tuberculosis have received a daily dose of 150 or 300 mg. of 
[NH orally alone or combined with 2 grams of streptomycin (SM) 
intramuscularly every third day. All patients had disease greater 
than minimal in extent and sputums or gastric cultures positive 
for Mycobacterium tuberculosis. The distribution by regimen and 
duration of therapy is given in table 1. This report is an analysis 
of the 104 patients who have completed 120 days of therapy. The 
group consisted of young, white, male adults almost all of whom 
had cavitary and/or caseous pneumonic tuberculosis. About half 
of the series had disease which was far advanced. The duration 
of therapy has been 120 days for those patients on INH alone. 
A minimum of 8 months of continuous therapy is planned for 
those receiving SM and INH but an evaluation beyond 120 days 
is not possible at this time because of insufficient data. 


(8) Robitwek, E. H., and Selikoff, I. J.: Hydrazine derivatives of isonicotinic acid 
(rimifon, marsilid) in treatment of active progressive caseous-pneumonic tuberculosis; 
preliminary report. Am. Rev. Tuberc. 65: 402-428, Apr. 1952. 

(9) Clark, C. M.; Elmendorf, D. F., Jr.; Cawthon, W. U.; and McDermott, W.: Isoniazid 
(isonicotinic acid hydrazide) in treatment of miliary meningeal tuberculosis. Am. Rev. 
Tuberc. 66: 391-415, Oct. 1952. 








~~ Ss 





January 1953) ISONIAZID IN PULMONARY TUBERCULOSIS 3 


RESULTS 


In general, the symptomatic response in all groups was favor- 
able as measured by decreased cough, sputum, and fever and 
improvement in appetite and weight (table 2). 


TABLE 1. Distribution of patients 








Number of patients 






Regimen Number who completed 


120 days of therapy 











150 mg. of INH daily 


300 mg. of INH daily 6 
150 mg. of INH daily and 2 grams of SM 
every third day 49 


300 mg. of INH daily and 2 grams of SM 
every third day 






Total 


INH alone. Fifty-five patients completed 120 days of treatment 
with INH alone. Of these, 39 had been treated for chronic pul- 
monary tuberculosis for periods ranging from 6 to 24 months with 
rest, collapse measures, and other antituberculous drugs without 
modification of a generally poor prognosis for survival or longevity. 
These patients were selected primarily to study drug toxicity and 
to obtain positive bacteriologic specimens on completion of 
drug therapy in order to evaluate the emergence of resistance, 
The remaining 16 patients were recent admissions who had had 
no previous chemotherapy for tuberculosis and received no 
antituberculous measures except bed rest in the first 4 months 
of INH administration. [he clinical and roentgenographic results 
after 120 days of INH therapy are summarized in table 3. 


TABLE 2. Weight change in 104 patients treated 120 days 





Change in weight (Ib.) 





Percent of patients 





Gain of more than 3 and less than 5 9.6 
Gain of more than 5 and less than 10 17.3 
Gain of more than 10 44.2 
No change 20.2 
Loss of more than 5 8.7 
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INH combined with intermittent aoses of SM. The 49 patients 
in this series were new admissions without previous treatment 
and received no antibuberculous measures except bed rest in con- 
junction with drug therapy during the period of evaluation. The 
results in this group as measured by roentgenographic evaluation 


‘are shown in table 3, 


TABLE 4. Bacteriologic evaluation on 55 patients treated 
with INH for 120 days 







Days of therapy 







Positive 
Sensitive 
Resistant 





Negative 


Bacteriologic evaluation. Sputums or fasting gastric washings 
were collected from each patient prior to and at 2-week intervals 
during therapy. Each specimen was concentrated using the 
trisodium phosphate method and inoculated on a tube of ATSC 
(American Tuberculosis Society Committee) medium. Positive 
cultures were subcultured into tween-albumin liquid medium and 
drug-sensitivity studies performed using ATSC medium containing 
0, 0.2, 1, and 5 micrograms of INH or 0, 1, 10, and 100 micro- 
grams of SM per ml. Cultures showing growth on 1 microgram of 
INH or on 10 micrograms of SM per ml, equal to that on the con- 
trol were arbitrarily called resistant, 


TABLE 5. Bacteriologic evaluation on 49 patients treated 
with INH and SM for 120 days 





Days of therapy 












Positive 
Sensitive 
Resistant 





Negative 


The preliminary bacteriologic data for both regimens are sum- 
marized in tables 4 and 5. All cultures obtained prior to the ini- 
tiation of INH therapy were sensitive to this drug (no growth or 
a few colonies on 0.2 microgram per ml.) and those from patients 
receiving SM were sensitive to this antibiotic. Because of the 
large number of retreatment cases in the group receiving INH 
alone, no valid comparison of the incidence of bacteriologic 
negativity in the 2 groups could be made, but it is significant 
that 52 percent of those patients positive on completion of drug 
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therapy yielded organisms in their sputum completely resistant 
to 1 or more micrograms of INH per ml. The extremely high rate 
of sputum conversion (96 percent) with the combined INH-SM 
regimen was the greatest encountered on any treatment regimen 
investigated at this hospital to date. 


Although there was not sufficient evidence to correlate loss 
of clinical response with any exact level of INH resistance, 
experience with other antituberculous drugs indicated that the 
development of a several-fold increase in bacterial resistance 
limited the therapeutic effectiveness of any given agent. In these 
series of patients, the emergence of bacterial resistance during 
INH therapy appeared to be markedly delayed by the concomitant 
and intermittent, administration of SM. 


Towicity. Clinical toxicity has deen virtually nil. The absence 
of gastrointestinal irritation combined with ease of administration 
assured excellent patient acceptance in every instance. Occa- 
sionally, constipation could be attributed to INH but at no time 
was it a clinical problem. A few patients experience mild nervous- 
ness and insomnia. Increased muscular irritability and weakness 
were noted in 2 patients. Hyperreflexia occurred in about 5. 
percent of the patients. The previously reported urinary frequency, 
dryness of the mouth, bronchospasm, and idiosyncrasy to sym- 
pathomimetic drugs were not observed in this study using the 
above doses. One patient developed a drug fever of 102° F. 
which necessitated discontinuing INH therapy. 


The renal, hepatic, and hemopoietic systems were evaluated 
at frequent intervals. Transient albuminuria, varying from a 
trace to 1 plus, was noted in 71 percent of the patients. Sixteen 
urinalyses were performed on each patient in the 120-day period 
of drug administration and it was unusual for albuminuria to 
appear in more than 3 specimens. Two plus or greater degrees 
of albuminuria were not observed. An occasional hyaline or 
granular cast per low-power field appeared transiently in 32 
percent of the patients and 50 percent had an occasional red 
blood cell per high-power field in the urine at infrequent intervals. 
No disturbance of renal function as measured by blood urea 
nitrogen retention or 15-minute phenolsulfonphthalein excretion 
test occurred, Low-grade eosinophilia, varying from 5 to 15 
percent of the total white blood cell count, was encountered in 
74 percent of the patients, but it was always transient. No 
instance of anemia, leukocytosis, leukopenia, or agranulocytosis 
was observed. All cephalin-cholesterol flocculation tests per- 
formed at monthly intervals were normal. Although 3 patients 
had slightly increased bromsulphalein retention (up to 12 percent 
in 45 minutes) on single occasions during the course of monthly 
evaluations, all were normal on completion of therapy. 
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DISCUSSION 


Combined drug regimens have proved to be superior to the 
administration of single antimicrobic agents in the treatment 
of pulmonary tuberculosis (10). This fact appears to be reaffirmed 
by preliminary studies at this hospital in which the response 
to INH alone was compared with results obtained when this drug 
was combined with SM. Because the latter regimen appears to 
be a most promising method of applying this new agent, it is 
appropriate to discuss its present role in the therapy of tubercu- 
losis. 





TABLE 6. Comparison of SM-PAS and SM-INH regimens in the treatment of 
tuberculosis—preliminary evaluation 






Attributes of a good regimen 







Therapeutic effectiveness based on . 
roentgenographic response, symptomatic 
response, and sputum conversion 





Excellent 
Slight 


None in 4 months* 


Excellent 
Slight 
None in 4 months; 


1.5 percent in 
8 months 


Good 
Good 
Excellent 






Drug toxicity 





Bacterial resistance 





Excellent 





Ease of administration 
Excellent 





Patient acceptance 
Suitability for prolonged use 





Unproved* 












Reasonable cost Low cost Low cost 





*No studies of prolonged treatment are available; about 1 more year will be required 
to evaluate this regimen. 


As new drugs are made available for clinical trial in the 
treatment of tuberculosis there always follows the problem of 
comparing their effectiveness with regimens of proved value. 
It becomes a matter of utmost importance, therefore, to have 
an acceptable yardstick of measurement in order that proper 
evaluations can be made, 


The present problem of comparing the SM-INH regimen de- 
scribed with the generally accepted regimen using SM every 
third day and para-aminosalicylic acid (PAS) daily is an example 
of this need. Unfortunately the SM-PAS treatment has certain 
drawbacks and it is only natural that the new-found combination 
of SM-INH, which is more easily administered, should gain in 





(10) Hughes, F. Je; Mardis, R. E.; Dye, wv. E.; and Tempel, C. W.: Combined inter- 
mittent regimens in treatment of non-miliary pulmomary tuberculosis; comparison of 
- streptomycin every third day and para-aminosalicylic acid daily with streptomycin 
every third day and pata-aminosalicylic acid every third day. Dis.. Chest. 21: 1-16, 
Jan. 1952. 
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popularity. The latter regimen niay be found to be the best 
available in the next year, but clinical investigation still favors 
SM-PAS as the regimen of choice, This fact is established by 
comparing the attributes of both regimens (table 6). This com- 
parison is made not only to reveal the present status of the 
new regimen but to illustrate how the problem of evaluating 
any new combination of drugs in the future may be approached, 





Therapeutic effectiveness. Both regimens are effective, but 
sufficient studies are not available for final comparison of 
long-term use. From preliminary investigation, it would appear 
that the symptomatic and roentgenographic responses are of 
Similar magnitude, but a higher incidence of sputum conversion 
at 4 months is noted with SM-INH. The comparison at this time 
is difficult to make, but the findings favor SM-PAS because 
more complete data are available. 


Towicity. There appears to be little difference in drug toxicity 
to date to favor one regimen over the other. Complete evaluations, 
however, are not available for SM-INH. Lacking this data, we 
must necessarily favor SM-PAS, 


Bacterial resistance. To date, bacterial resistance to the 
drugs of either regimen has not developed at 4 months. At 8 
months, resistance to SM-PAS is not a serious problem. Such 
studies are not available on SM-INH. 


Ease of administration. Compared to PAS, INH is easier to 
administer because of the smaller dose required. When PAS is 
used in solution there is the added problem of its proper prep- 
aration in the hospital pharmacy, and the additional one of 
nursing care required to ensure that patients take the medication. 
INH is easier to give parenterally than PAS—a factor in its 
favor. 


Patient acceptance. There would appear to be a clear-cut 
preference for SM-INH by the patients. PAS is required in large 
doses and often causes severe gastrointestinal distress. Unless 
the nurse or ward attendant stand at the bedside while the 
patient takes PAS, there may be little assurance that the drug 
has been taken. In view of the well-known development of 
resistance to SM when not protected by the simultaneous admin- 
istration of PAS, the factor of patient acceptance of medication 
assumes great significance. 


Suitability for prolonged use. SM-PAS regimens can be used 
effectively and continuously for 8 months or more with little 
danger of drug reactions and with a rather low incidence of 
bacterial resistance. This cannot yet be said of SM-INH because 
of insufficient experience with this combination. Because long- 
term regimens are now required in the treatment of most lesions 
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of pulmonary tuberculosis having a serious necrotic component, 
this factor makes SM-PAS clearly the treatment of choice at 
present, 


Reasonable cost. There is little or no difference in the cost 
of either regimen. Each can be administered for about 10 cents 
daily. 


SUMMARY 


Isoniazid was given by mouth to 196 patients with pulmonary 
tuberculosis for 120 days in doses of 150 or 300 mg. daily alone 
or combined with 2 grams of streptomycin given intramuscularly 
every third day. A preliminary evaluation of the 104 patients 
who completed 120 days of treatment on these regimens indicate 
that isoniazid is an effective agent in the treatment of pulmonary 
tuberculosis. It did not cause serious toxicity in this dosage 
during the first 4 months of therapy. The effectiveness of the 
drug was slight in this dosage when employed alone and drug- 
resistant organisms emerged rapidly in a high percent of pa- 
tients. Limited data suggested that the combination of isoniazid 
and streptomycin enhanced the therapeutic effectiveness and 
delayed the emergence of tubercle bacilli resistant to both 
agents. Final evaluation of isoniazid will depena on a more 
complete analysis based on a large series of patients treated 
for from 8 to 18 months with continuous combined drug therapy. 
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DYNAMIC CYTOLOGY IN 
EXPERIMENTAL MEDICINE 


CHARLES M. POMERAT, P&. D. (2) 


HE purpose of this report is to argue vehemently for the ex- 

tension of two research goals: (1) the study of cells in the 

living state with modern tissue-culture methods, and (2) a 
wider use of readily available human cellular test objects. In 
pleading my case, one of the difficulties with which I am faced is 
what the French refer to as “le grand embarras de la richesse.” 
The last 5 years have shown an extraordinary renaissance in the 
use of the tissue-culture method for the development of commer- 
cial and synthetic media to promote cellular growth, the culti- 
vation of small but entire organs such as the bones and the endo- 
crine glands, and the examination of cells with phase and elec- 
tron microscopy and for attacks in many other areas of funda- 
mental biology. Indeed, a description of the achievements of 
Dr. Wilton Earle and his associates at nearby Bethesda in the per- 
fection of pure strain and mass cultures available for precise 
quantitative studies would be adequate to defend my thesis. How- 
ever, I want to draw from recent contributions of the far off but 
no less fabulous state of Texas to establish my position! 


Four tissue-culture preparations will be described briefly to 
illustrate procedures by means of which accurate data have been 
obtained regarding human cell morphology and physiology which 
appear to be challenging i in themselves in addition to offering new 
avenues for inquiries which might prove of significant practical 
medical importance. 


CHROMOSOMAL PATTERNS AS REVEALED 
BY TREATMENT OF CELLS IN TISSUE CULTURE 
WITH HYPOTONIC SOLUTIONS 


It is well known that advances in the study of mammalian 
chromosomes have lagged because their relatively large numbers 
within the confines of small cells make their individual study 


a technical obstacle. However, it was shown by Hsu (3) and, 


(1) Presented at the Monthly Meeting, Walter Reed Army Medical Center, Washington, 
D. C., 16 October 1952. 

(2) "The Tissue Culture Laboratory, Medical Branch, University of Texas, Galveston, 
Tex. 

(3) Hsu, T. C.: Mammalian chromosomes in vitro; karyotype of man. J. Hered. 43: 
167-172, 1952. 
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simultaneously, by Hughes (4) that two controllable experimental 
situations can be used to overcome these difficulties. 


1. Cells in tissue culture are characterized by emigration 
and consequential flattening. Thus, columnar epithelium typically 
becomes modified to produce extensive pavements of single- 
layered, well-extended thin cells. This was especially well 
illustrated recently in outgrowths from the amphibian lung (5). 
In adult human epidermal cells, the area of the nucleus was 
found to increase by about 100 percent and the area measured 
at the margin of the cytoplasm increased 200 percent between 
the third and tenth days of culture (6). Some of this increase 
may have been due to hydration and adjustment to the nutritional 
conditions of life in vitro, but the change in area was attributed 
primarily to the redistribution of nuclear and cytoplasmic content 
of cuboidal cells after their removal from the closely packed 
conditions found in the intact skin to the “open” conditions 
of life in a plasma clot. 


2. The well-known effect of hypotonic solutions in swelling 
cells can be added to the advantage derived by the expanding 
and flattening of cells in tissue culture. Such cells may be 
treated with a balanced salt solution, as formulated by Gey and 
Gey (7), consisting of 20 parts full-formula and 80 parts full- 
formula less sodium chloride. After contact for 3 minutes with 
such a hypotonic solution, prophase nuclei of spindle cells 
from human malignant ascitic fluid have been found to increase 
from a diameter of 20 microns to one of about 30 microns. This 
process was found to be reversed within at least 16 minutes by 
replacing the medium with the isotonic physiologic solution. 
Cells fixed for cytologic staining following treatment for 20 
minutes with hypotonic solutions revealed widely spread chromo- 
somes which could be readily counted and studied for individual 
detailed structure. The method, together with typical examples 
of mammalian chromosomal patterns, has been described by 
Hsu and Pomerat (8). 
































(4) Hughes, A.: Some effects of abnormal tonicity on dividing cells in chick tissue 
cultures. Quart. J. Micro. Sc. 93: 207-219, June 1952. 

(5) Danes, B.: Pulmonary epithelium of newt, Triturus viridescens, studied in living 
cultures with cinematographic apparatus and phase contrast technique. J. Exper. Zool. 
112: 417-447, Dec. 1949. 

(6) Hsu, T. C.: Tissue culture studies on human skin; some cytological features of 
outgrowth of epithelial cells. Texas Rep. Biol. & Med. 10: 336-352, 1952. 

(7) Gey, G. O., and Gey, M. K.: Maintenance of human normal cells and tumor cells in 
continuous culture; preliminary report: cultivation of mesoblastic tumors and normal 
tissue and notes on methods of cultivation. Am. J. Cancer 27: 45-76, May 1936, 

(8) Hsu, T. C., and Pomerat, C. M.: Mammalian chromosomes in vitro; method of 
spreading chromosomes of cells in tissue culture. In press. 
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il Figure 1 exemplifies the type of chromosomal distribution 
which can be obtained from normal human cells, and in figure 
2 aneuploidy is seen in a cell from a culture of a liposarcoma. 
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is Figure 1. A 4dayeold tissue-culture preparation of human 
e fetal spleen showing characteristic individualization of 
chromosomes in early metaphase, resulting from treating 
's emigrated cells with a hypotonic solution 20 minutes be- 
y fore fixation with methyl alcohol and staining according to 
ne Jacobson’s method (May-Grunwald and Giemsa mixtures). 
0 X 1,450. 
“ Current investigations on human cells are concerned with 
. two fundamental problems: 
ry 1. The determination of the range of variation in chromosome 
counts for various species of tissues. Evidence obtained thus 
far has shown that there were from 44 to 49 chromosomes in the 
ue _ cells emigrating from the spleen of a 4-month fetus. 
- Should various tissues and organs show characteristic chromo- 
- somal variation, new inroads might be made on the problem of 
differentiation. — 
e 2. It is hoped that the well-known phenomena of aneuploidy 
in and polyploidy of tumor cells may be examined more closely. 
all Borderline- malignancies may be classified with more accuracy 
~ with the use of well-spread chromosomal preparations, the 
: ultimate hope being that their prognosis be more accurately 
foretold. 
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Figure 2, Human liposarcoma in tissue culture showing typical aneuploidy in 
late metaphase following treatment with a hypotonic solution. Fixed in 
Helly-Zenker’s fluid and stained with Delafield’s hematoxylin. X 1,450. 


THE USE OF CELLS FROM THE NASAL MUCOSA 
FOR EXPERIMENTAL STUDIES 


Biopsy specimens from unanesthetized, adult, human, nasal mu- 
cosa have been shown to produce excellent outgrowths of epithel- 
ial cells in simple hanging drop cultures (9). When the tissue is 
derived from the posterior portion of the middle turbinate, ciliated 
cells are obtained which show typical activity in the outgrowth 
for more than 8 days. Moreover, if such explants are cultivated 
in a semifluid medium, they form minute globes which rotate 
actively like some of the lower Metazoa. Although this prepara- 
tion might prove valuable for the analysis of ciliary motion, 
particularly with reference to the anesthetics of the inhalant 
type, our work has been primarily directed at the study of non- 
ciliated epithelial sheets grown in ordinary plasma clots. Time- 
lapse, phase-contrast, cinematographic records have made 
possible the study of the emigration of elements from primary 
explants, the behavior of cell membranes at the free margin— 
particularly in relation to cell drinking (pinocytosis), the activi- 
ties of wandering cells, and related phenomena. 


(9) Rose, J. M.; Pomerat, C. M.; and Danes, B.: Tissue culture studies of ciliated 
nasal mucosa in man; preliminary report. Anat. Rec. 104: 409419, Aug. 1949, 
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Using a perfusion chamber by means of which cells may be 
treated with solutions containing various chemicals while moving 
picture records are being made (10), challenging opportunities 
are offered for studies on the action of noxious agents, It is 
suggested that the effect of poisonous gases and bacteria might 
be examined with this technic, using not only the nasal mucosa 
but epithelium from other parts of the respiratory tree. Human 
pulmonary tissue, available in any hospital with an active 
division of thoracic surgery, yields an abundant supply of study 
objects. Tissue cultures of nasal mucosa and of skin (11) form 
a part of a cadre of investigations dealing with allergic mani- 
festations in which clinical studies can be extended to the 
examination of cells under the highly controllable conditions 
of the tissue culture within the perfusion chamber from particular 
patients. Thus it is feasible to confront mucosal epithelium 
with antigens, histamine, and antihistaminics in a situation 
where cinematographic records can be made to reveal the action 
of these variables on particularly mobile portions of individual 
cells. Although the broad scope of this provlem has been outlined 
(12), current studies are primarily directed at establishing an 
adequate base line against which the action of various substances 
may be measured. In the course of this phase of exploration 
it was found that occasionally the nuclei of mucosal cells in 
culture showed rotatory activity. A description of the methods 
employed in the study of this type of movement will serve to 
illustrate the technic of film analysis. 


Sequences showing particularly active nuclear movement were 
projected by means of a photo enlarger and outline drawings were 
made from selected frames on tracing paper. Using the fact that 
one of the two nucleoli of these cells is typically smaller than 
its fellow, a pencil line was drawn through both nucleoli and 
from this the angle of rotation could be measured by means of 
a protractor. Figure 3 represents typical results for a cell which 
showed alternating counterclockwise and clockwise movements. 
It will be noted that the frame numbers serve for the precise 
determination of the time relations. One sequence showed 15 
rotations in 70 minutes. The fastest complete rotation required 


only 70 seconds. In a report of these results (/3) it is suggested 


(10) Pomerat, C. M.: Pictures for visualizing allergy. Research Rev. (ONR, Dept. of 
Navy) 58, June 1951, 

(11) Everett, E. T.; Livingood, C. S.; Pomerat, C. M.; and Hu, F.: Tissue culture 
studies on human skin. II. Comparative effects of certain specific contact allergens on 
sensitized and non-sensitized human skin. J. Invest. Dermat. 18: 193-202, Mar. 1952. 

(12) Pomerat, C. M.: Opportunities for studying responses of human allergic cells in 
tissue culture, In press, 

(13) Pomerat, C. M.: Rotating nuclei in tissue cultures of adult human nasal mucosa. 
In preparation. 
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that tne two essential directions for future work should attempt 
to describe the mechanism of rotation and its possible functional 
role. Current studies, therefore, involve observation on the effect 
of barometric and osmotic pressure, temperature, pH, and related 
factors on the rate of rotation. The possibility that the phenom- « 
enon is associated with the distribution in the cytoplasm of 
nucleic acid products formed in the nucleus is being examined. 
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Figure 3. Analysis of nuclear rotation in a cell from the adult, human, nasal 
mucosa in tissue culture. The inset shows the method of determining the 
direction of rotation from projected outline drawings taken from selected 
sequences of @ l6-mm. film record made with time-lapse, phase-contrast, 
cinematographic technic. The graph represents the alternation of counter 
clockwise and clockwise nuclear rotations during a 45-minute period of 
study. The angle of rotation is represented in degrees. 


EPIDERMAL CELLS DERIVED FROM SKIN-GRAFTING 
PROCEDURES EMPLOYED AS TEST OBJECTS 


As is the case for many other tissue sources, small remnants 
resulting from skin-grafting procedures are regularly made avail- 
able by active teams of plastic surgeons for explantation in vitro. 
Since 1949, adult human skin in tissue culture has been used 
for the preparation of a dozen scientific reports. This work has 
followed 4 main directions. 


1. The biology of human epidermal cells as exemplified ina 
cytologic study by Hsu (6). 
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2. The toxicity of various drugs used ‘by dermatologists for 
topical applications. This work has been conducted primarily by 
Livingood and his associates (cf. 14, 15). 


3. The effect of radioactive substances on human skin explants 
in a perfusion chamber. A method for the study of P°* has been 


outlined ( 16). 


4. Skin storage, autograft and homograft reactions, and the 
effect of “wound healing agents” on human epidermal cells in 
vitro (17-19). 

This statement may serve to emphasize how rewarding human 
material may be as approaches to practical clinical problems 
when employed with currently available tissue-culture methods. 
A full discussion of results obtained, particularly in relation to 
surgery, will be reserved because a more extensive report of these 
studies will be made in Washington at the November meeting of 
the Subcommittee on Burns of the National Research Council. 


DYNAMICS OF HUMAN BRAIN CELLS 


Studies dealing with the relative toxicity of central nervous 
system stimulants and depressants, based on the outgrowth of 
nerve fibers from the spinal cord of 9-day chick embryos (20), 
led Ewalt to urge us to undertake the systematic cultivation of 
biopsy specimens taken in the course of psychosurgical proce- 
dures. The work was later extended to include a study of brain 
tumors in vitro with the co-operation of Dr. I. Costero at the 
University of Mexico. To date, tissue cultures have been prepared 
from a total of 197 human brains, including material from pre- 





(14) Everett, E. T.; Pomerat, C. M.; Hu, F. N.; and Livingood, C. S.: Tissue culture 
studies on human skin; method of evaluating toxicity of certain drugs employed locally 
on skin; skin toxicity methods. Texas Rep. Biol. & Med. 9: 281-291, 1951. 

(15) Hu, F.; Livingeod, C. S.; Johnson, P.; and Pomerat, C. M.: Tissue culture 
studies on human skin. Comparative toxic effects of antibiotics on tissue culture ex- 
plants of human skin and embryonic chick spleen. In press. 

(16) Hu, F. N.; Holmes, S. G.; Pomerat, C. M.; Livingood, C. S.; and McConnell, K. P.: 


Method for studying effect of p?2 on living adult human epidermal cells in a perfusion 
chamber, Texas Rep. Biol. & Med. 9: 739-748, 1951. 

(17) Allgower, M.; Blocker, T. G., Jr.; and Engley, B. W. D.: Some immunological as- 
pects of autos and homografts in rabbits, tested by in vivo and in vitro techniques, 
Plast. & Reconstruct. Surg. 9: 1-21, Jan. 1952. 

(18) Allgdwer, M., and Blocker, T. G., Jr.: Viability of skin in relation to various 
methods of storage. Texas Rep. Biol. & Med. 10: +21, 1952. 

(19) Allgower, M.; Pomerat, C. M.; and Blocker, T. G., Jr.: Influence of normal serum, 
its derivatives, and of “wound healing agents” on human epidermis in vitro. Ann. Surg. 
135: 923-937, June 1952. ; 

(20) Painter, J. T.; Pomerat, C. M.; and Ezell, D.: Effect of substances known to 
influence activity of nervous system on fiber outgrowth from living embryonic chick 
spinal cords. Texas Rep. Biol. & Med. 7: 417-455, 1949. 
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frontal lobotomies (67 performed for treatment of psychiatric 
disorders and 7 for the relief of pain). The series also includes 
97 intracranial tumors. Thus far, two important phenomena have 
been uncovered. 


1. Neurons not only survive in vitro, but emigrate from ex- 
plants of cerebral cortex of the adult human brain (2/, 22). 


2. Glial elements frequently exhibit rhythmic pulsatile activity. 
This has been particularly well illustrated in cultures of the 
spinal cord of the adult cat. With the use of explants from the 
corpus callosum of the rat (23) and of the human cortex (24), 
oligodendroglia have shown a rate of about 1 contraction per 5 
minutes. In addition to this behavior the study of living neuroglial 
cells reveals continuous activity of the cytoplasm at the margin 
of their processes. The addition of the fixatives generally em- 
ployed for neurologic metallic impregnations has been shown 
with the perfusion-chamber method to damage the characteristic 
features of these mobile ectoplasmic structures. Out of these 
studies it has been argued that many of our conclusions concern- 
ing neuroglia are “silver-plated” both in the sense of what is 
learned by the siudy of textbook illustrations and with regard to 
our concept of the role of glia in relation to the metabolic activity 
of the neurons. It has been suggested (25) that in addition to 
their mechanical role as framework elements, glia of living 
nervous tissue subserve a nutritive role. This is thought to in- 
volve two dynamic propulsion systems: 


1. Interstitial (interneuronal) fluid movement. This is believed 
to be produced in large measure by the activities of undulant 
membranes along the course of the processes of astrocytes. The 
specialization of foot processes not only provides points for 
attachment and determines polarity but, perhaps, also plays a 
role in relation to the so-called “blood brain barrier.” The argu- 
ments used to demonstrate that ordinary fixation contracts 
relatively broad and thin cytoplasmic expansions to mere strands 
is used to explain the classical illustrations of the stringlike 
foot processes encircling blood vessels. In the living state, these 
may completely invest systems of physiologically important 
vessels. Studies on the character of the matrix or ground sub- 


(21) Pomerat, C. M.; Ewalt, J. R.; Snodgrass, S. R.; and Orr, M. F.: Tissue cultures 
of adult human cerebral cortex. Texas Rep. Biol. & Med. 8: 108 109, 1950. 

(22) Costero, I., and Pomerat, C. M.: Cultivation of neurons from adult human cerebral 
and cerebellar cortex. Am. J. Anat. 89: 405-467, Nov. 1951. 

(23) Lumsden, C. E., and Pomerat, C. M.: Normal oligodendrocytes in tissue culture. 
J. Exper. Cell Res. 2: 103-114, Feb. 1951. 

(24) Pomerat, C. M.: Pulsatile activity of cells from human brain in tissue culture. J. 
Nerv. & Ment. Dis. 114: 430-449, Nov. 1951. 
(25) Pomerat, C. M.: Dynamic neurogliology. In press. 
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stance of nervous tissue are urgently needed for the completion 
of a theory of extracellular fluid movement. 


2. Parenchymatous (intraneuronal) or neuroplasmic fluid move- 
ments. Cells exhibiting rhythmic pulsatile activity, such as 
oligodendroglia, are precisely those which are found in close 
association with the perikaryon and axonal processes of neurons. 
If their processes in the living state actually consist of extensive 
foliose membranes clasping the neurons, rather than the dissected 
and nubbin-studded strands characteristic of metallic preparations. 


T. INTERNEURONAL 
CIRCULATION 


I, INTRANEURONAL | 
FLUID MOVEMENT 
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Figure 4. Diagram suggesting two types of propulsive mechanisms which may 
be produced by glial cells in subserving neuronal metabolic function, 
The mobility of the ruffled membranes of astrocytes may be involved in 
providing a factor for. the movement of fluid (arrows) in the ground sub- 
stance (interneuronal circulation). By means of rhythmic contractile activ- 
ity, oligodendroglia, which clasp the perikaryon and processes of nerve 
cells, may assist in the displacement of neuroplasmic material (intra- 
neuronal fluid movement). 


rhythmic contractile activity might serve to exert a gentle 
“massaging” action on the neuroplasm. Perhaps this is one of 
the factors in the long-sought-after “motive force” for the elonga- 
tion of nerve fibers (cf. 26), These considerations might also 
prove valuable in relation to current theory regarding the trans- 
mittal of nuclear-formed substances into nerve processes as 
developed primarily by Swedish observers (cf. 27). An anatomic 





(26) Weiss, P. (editor): Genetic Neurology. University of Chicago Press, Chicago, Il., 
1950. pp. 1-39. 

(27) Hamberger, C. A., and Hydén, H.: Transneuronal chemical changes in Deiters’ 
nucleus. Acta oto-laryng. Supp. 75, pp. 82113, 1949. 
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basis for a remarkably continuous plexus of enveloping glial 
cells, even in the autonomic ganglia, is available for the ex- 
tension of this proposal (cf. 28) (fig. 4). 


The cytologist is justified in re-emphasizing that man is a 
useful experimental animal. There is a tragic daily waste of 
important cellular experimental material in the discarding or the 
complete formalin fixation of surgical specimens and of body 
fluids. Ascitic fluid, for example, not only is found to be inter- 
esting for the galaxy of cells it provides as test objects (29), but 
it is valuable as an unusually rich and inexpensive supply of 
nutrient material apparently ideally suited for the cultivation of 
human tissues. 


The animal body is constantly casting out normal and patho- 
logic viable cells. One of the most neglected opportunities in 
the cancer field appears to be the conversion of exfoliative 
cytology from a static to a dynamic approach. Many cells from 
prostatic secretion (30) and from breast fluid (317) have been 
shown to become well established in vitro where their genetic 
history, pathology, and reaction to sterols may be studied under 
experimental conditions for many weeks. Without hazard to the 
patient many inquiries can be made with the use of human cells. 
Tissue samples such as the buffy coat of human blood should 
afford an opportunity for evaluating cellular individuality in a 
manner comparable to that provided the biochemist in his use of 
blood serum. 


Methods particularly adapted for tissue culture work in medical 
installations have been described by Murray (32) together with 
other modern procedures for the study of living cells. It is hoped 
that investigators whose vision is excited by the possibilities 
offered by the study of living human cells will look forward to 
the cross-indexed bibliography of tissue culture which is in the 
final stages of preparation by Murray, and which comprises more 
than 18,000 articles. 





(28) del Rio Hortega, P.; Polak, M.; and Prado, J. M.: Estudios sobre la neuroglia 
peritérica; la neuroglia de los ganglios sensitivos. Rev. Soc. argent. de biol. 18: 159- 
168, June 1942, 

(29) Pomerat, C. M.; Nowinski, W. W.; and Rose, G. G.: Tissue cultures of cells from 
body fluids. Texas Rep. Biol. & Med. 8: 521-532, 1950. 

(30) Cone, R. E.; Hooks, C. A.; Pomerat, C. M.; and Rose, G.: Correlation studies on 
prostatic fluid, prostatic tissue and testis with histopathological, Papanicolaou smear 
and tissue culture technique. Texas Rep. Biol. & Med. 7: 462-467, 1949. 

(31) Pomerat, C. M.: Motion picture studies of living papilloma of breast and breast 
cancer. Texas Rep. Biol. & Med. 10: 217-227, 1952. 

(32) Murray, M. R.: Tissue culture procedures in medical installations. In Visscher, 
M.” B. (editor in chief): Methods in Medical Research. Year Book Publishers, Inc., 
Chicago, Ill., 1951. Vol. 4, pp. 211-216. 
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Finally, it is with no disrespect to the established dicta of 
animal experimentation that it is pointed out that occasionally 
we may perform our experiments with far greater profit by direct 
experimentation on human cells. Hormone-target tissue phe- 
nomena often cannot be translated directly from the level of 
animal tests to human application without further screening in 
man. The clinical experiment often may be performed with far 
greater safety after having passed through the vestibule of study 
with human cells in tissue culture. Because therapeutic agents 
destined to be applied to the human skin cannot be fully under- 
stood with the exclusive use of experimental animals, the evolu- 
tion of methods for evaluating toxicity have been fostered. 
Parallel technics may become available for a wide variety of 
test objects. Wherever species specificity enters the paradigm 
in man’s adaptation to his environment or in the diseases to 
which he is specifically heir, we may look with profit to the 
experimental situation offered by maintaining his cells under the 
highly controllable conditions afforded by life in vitro. 


SUMMARY 


The study of living human cells is of great practical value. 
Chromosomal patterns are revealed by treating cells in tissue 
culture with hypotonic solutions. Variability in chromosome 
counts suggests new investigations on the problem of tissue 
differentiation and a quest for a better classification of low-grade 
malignancies. 


Cells from the nasal mucosa have been used for studies on 
the effect of noxious agents, drugs (especially histamine and 
antihistaminics) and antigens. Using cinematographic records 
to study the rotatory activity of the nuclei of cells from the adult 
nasal mucosa, cells have occasionally been shown to exhibit a 
complete rotation in 70 seconds. ~ 


Epidermal cells from skin-grafting procedures have been em- 
ployed in fundamental studies on the biology of the skin, the 
toxicity of clinically important drugs, the action of P°*, skin- 
storage technic, immune relations, and the effect of wound-healing 
agents. 


In addition to demonstrating the viability of neurons from the 
adult human cortex, evidence regarding the dynamic role which 
may be played by glia in the metabolism of nervous tissue has 
been brought forward. Membranes on the processes of astrocytes 
are believed to propel interstitial fluid and the clasping processes 
of oligodendroglia may assist in the movement of neuroplasmic 
substances both in the perikaryon and processes of neurons. 
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INTRAVASCULAR THROMBOSIS 
OF ELECTRIC ORIGIN® 


PHILIP N. SAWYER, Lieutenant, MC, USNR (2) 
JAMES W. PATE, Lieutenant, junior grade, MC, USNR (2) 


HIS study of the electric potential difference (P. D.) be- 

tween the normal arterial wall and fresh and freeze-dried 

arterial grafts in dogs began as part of a program to eval- 
uate such grafts and their acceptability in the recipient host. 
We had previously determined that freeze-dried grafts were, by, 
all available standards, more acceptable to the host and func- 
tioned better than fresh grafts (3). There was, at the time, no 
available explanation for the statistically significant difference 
between the 2 types of graft. 


When these experiments started, little was known about the 
poiarity and magnitude of P. D. across the aortic wall, there being 
only one recorded experiment in which the aortic wall was in- 
vestigated with respect to its P. D. (4). Accordingly, a high-re- 
sistance potentiometer was used with an ionic conducting system 
to measure the P. D. of the arterial walls (5). This system con- 
sisted of rubber tubes 5 mm. in diameter filled with 0.1 N saline 
solution, connected at one end, by glass adapters, to small plas- 
tic electrode capillaries. The plastic capillary tips were either 
inserted into the arterial lumen or attached to the outside of the 
blood vessel walls. In this way the P. D. was measured across 
the wall membrane. The rubber tubes, filled with saline solution, 
were connected at their proximal ends to a pair of identical calo- 
mel-cell electrodes (fig. 1). These calomel cells were then at- 
tached to the potentiometer. 


The first experiments were conducted on normal canine aortic 
walls. It was found that the intima of the blood vessel is negative 
with respect to the adventitia in normal blood vessels. The P. D. 


(1) Presented at the Annual Meeting of the Association of Military Surgeons, 18 
November 1952, Washington, D. C. 

(2) The Naval Medical Research Institute, National Naval Medical Center, Bethesda, Md. 

(3) Pate, J. W., and Sawyer, P. N.: Freeze-Dried Aortic Grafts; preliminary report 
of experimental evaluation. In press. 

(4) Burge, W. E.; Orth, O. S.; Neild, H. W.; Krouse, R.; and Wickwire, G. C.: Cause 
and significance of electronegativity of active living tissue. J. Lab. & Clin. Med. 
21: 1162-1169, Aug. 1936. 

(5) Sawyer, P. N., and Pate, J. W.: Study of electric potential differences across 
normal aorta and aortic grafts of dogs. In press. 
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between the 2 electrodes varied between 1 and 5 mv. Next, it was 
determined that when the aortic wall was extensively damaged 
or transected, the potential was reversed. It seemed reasonable 
to conclude that these positive intimal potentials were actually 
injury potentials, because they occurred near the injured area 
whenever the aorta was transected or subjected to severe trauma. 

















TO FIT POLYETHYLENE 





Figure 1. Schematic diagram of potentiometer and the non- 
polarizable calomel half cells used to measure potential 
differences in the blood vessels. 


The electric P. D.’s of fresh grafts and freeze-dried grafts in 
vitro were studied. Freshly removed segments of aorta displayed 
P. D.’s similar to those of living transected aortas, but, by 60 
minutes after they had been removed from the animal, all fresh 
aortic grafts had developed the positive intimal potential, char- 
acteristic of damaged aortic tissue. This positive P. D. reached 
levels as high as + 11 mv. after 8 hours. The freeze-dried grafts, 
on the other hand, were both bioelectrically and biochemically 
dead tissues and had no electric P. D. in either direction. 


Early in the progress of the studies a technic was developed 
to measure the. electric P. D.’s of both the graft and the recipient 
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arterial walls into which the grafts were implanted for long pe- 
riods. It was hoped that changes in the P. D. of the grafts would 
demonstrate the rates at which endothelium grew across the grafts 
and the rates at which the grafts healed. The hyperplastic con- 
nective tissue growing into the grafts would be responsible for 
a major part of the electric P. D.’s which were measured in the 
graft area. At first many difficulties were encountered in develop- 
ing an electrode which could satisfactorily be implanted and 
which after implantation would be flexible enough to be run out 
of the dog’s abdomen without causing extreme discomfort. Metallic 
electrodes finally had to be abandoned. After many trials, the 
_ same small polyethylene catheters, which we had used in the acute 
experiments, were employed. In these experiments, the external 





Figure 2. Recipient artery. In this case the aorta is shown with the graft im- 
planted and electrode pairs placed across the recipient and graft wall. The 
6 limes of dashes connecting the 4 electrodes are the 6 daily readings. 


electrodes were sutured to the adventitia of the aorta or the graft, 
the internal electrodes were inserted through a branch of the re- 
cipient artery and the graft, and tied in place. Figure 2 shows 
the relative position of the 4 implanted electrodes. This technic 
worked very well because the polyethylene catheters were quite 
flexible. The ionic electric conducting system was as satisfac- 
tory for long-range experiments as it had been for acute exper- 
iments, 


To our knowledge this was one of the first satisfactory technics 
which had been developed for measuring the electric P. D.’s of 
tissue in vivo for long periods. Six daily readings were taken. 
Once the technic was developed, it was discovered that there 
were many differences in the long-range P. D. studies between 
the freeze-dried and fresh grafts. If the sum of the daily readings 
comprising a complete circuit was zero or close to zero, the read- 
ings for that group could be considered valid. Figure 3 shows the 
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immediate spike which occurred with the freeze-dried arteries. Two 
of the 6 daily measurements are plotted on this curve. The po- 
tentials around this graft and recipient artery were all in the nega- 
tive direction. Usually after suturing in the graft there was a rapid 
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Figure 3. Schematic diagram of the measurements of P. D. across the freeze 
dried graft and the recipient aorta, The immediate peak with P. D.'s falling 
quickly to within the normal range are characteristic. 


rise in P, D, This P. D. had a magnitude of from 5 to 10 times 
that of the normal artery. The P. D. reached its peak within 3 or 
4 days, then fell very quickly and approached a potential which 
was within the normal range. 
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Figure 4. Schematic diagram of the measurements of P. D. across the fresh 
graft and the recipient aorta. The repeated peaks in P. D. are characteristic 
of fresh grafts and their recipient aortas, 


The freeze-dried graft during and immediately after implantation 
was entirely passive, showing only a resistance with no internal 
source of EMF. The fresh graft, on the other hand, exhibited its 
own EMF in the P. D. measurement, both during and after implan- 
tation. This was usually a positive P. D. immediately after im- 
plantation of the fresh graft. Instead of having a single immediate 
rise in negative potential as did the freeze-dried grafts, fresh 
grafts in general displayed a repetitive cyclic rise in their P. D.’s 
(fig. 4), which was at first unexplainable, It was later noted that 
these rises in P. D. occurred at periods during which maximal 
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host response to the living foreign homograft transplants occurs 
(6—8). These maximal antigenic responses occur at from 7 to 10 
and at about 12 to 20 days, the times at which the maximal 
measured P. D.’s also occur. 


Normally immediately after implantation, both the fresh graft 
and the recipient artery displayed abnormal positive intimal 
injury potentials. These were usually quickly reversed and be- 
came constantly negative for the remainder of the study period, 
In 3 of the fresh grafts, however, this injury potential either 
never reverted to normal or became positive for relatively long 
periods later in their course. In each of these dogs paralysis 
of the hind quarters was observed at from 24 to 48 hours and 
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Figure 5. Schematic diagram of the P. D. measurements across a fresh graft 
and its recipient aorta. This graft thrombosed after its P. D. became positive. 


at autopsy at about 48 hours the aorta was completely thrombosed 
(fig. 5). These positive intimal potentials, which were measured 
before thrombosis occurred, proved, on persistent checking of 
the potentials and of the measuring equipment, not to be artefacts. 
Gne of the control dogs, which had a single transection of its 
aorta and a single pair of electrodes, implanted one inside the 
aorta and one outside, in order to measure the normal P. D., 
had a fairly normal course for 2 or 3 days after its operation, 
but on the fifth day, its electric P. D. became positive. On the 
sixth day it was + 20 mv., and by the seventh day the dog had 
complete paralysis of the hind quarters and aortic occlusion. 





(6) Allgower, M.; Blocker, T. G., Jr.; and Engley, B. W. D.: Some immunological 
aspects of auto- and homografts in ‘sobbies tested by in vivo and in vitro eee 
Plast. & Reconstruct. Surg. 9: 1-21, Jan. 1952. 

(7) Longmire, W. P., Jr., and Smith, S. W.: Homologous tansplantation of tissues. 
Arch, Surg. 62: 443-454, Mar. 1951. 

(8) Glover, D. M.: Experimental cutaneous grafts to litter mate animals. Am. J. Surg. 
83: 352-358, Mar. 1952. 
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A relationship between these positive intimal potentials and 
-vascular thrombosis seemed probable. Were they the cause or 
the result of intravascular thrombosis? Normally the red blood 
cells, white blood cells, platelets, and protein components of 
the blood stream flowing inside a blood vessel are negatively 
charged at the pH of blood (9-11). It seems reasonable to assume 
that there is not sufficient electric force in the normal blood 
stream to deposit cellular elements on the vessel wall. On the 
other hand, the reversal of P. D. that occurs with injury to the 
vascular walls probably exerts enough force to collect cellular 
elements at the wall and so form a thrombus. Blood cells are 
















Figure 6. Femoral artery thrombus formation in the uninsu- 
lated injured areas. 





cataphoretic, that is, they move rapidly toward the positive pole 
in an electrophoretic cell. It was shown next that if a platinum 
electrode pair, separated by lucite rings, is put into a test tube 
filled with heparinized blood and an electric current is passed 
between the 2 poles of the electrodes, the weight of blood ele- 
ments which precipitates on the positive pole of the electrode 
is directly proportional to the milliampere-minutes or coulombs 
that were passed between the 2 electrodes, giving a straight- 
line curve up to the point where there are too few cells to satisfy 
the current flow. 


To determine whether the current produced by the P. D. was 
responsible for the thrombosis, an artificial P. D. of the same 
polarity as the injury potential was placed (across normal 
vessels) through electrodes, A thrombus invariably precipitated 
out only on the aortic wall beneath the positive electrode. The 
negatively polarized wall developed no mural thrombus and 


(9) Abramson, H. A.: Possible relationship between current of injury and white-blood 
cell in inflammation. Am. J. M. Sc. 167: 702-710, May 1924. 

(10) Abeamson, H. A.: Influence of low electromotive force on electrophoresis of 
lymphocytes of different ages. J. Exper. Med. 41: 445-450, Apr. 1925. 

(11) Abramson, H. A.; Moyer, L. S.; and Gorin, M. H.: Electrophoresis of Proteins, 
and the Chemistry of Cell Surfaces. Reinhold Publishing Corporation, New York, 


N. Y., 1942. 
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displayed no obvious histologic changes. Histologically the 
artificially precipitated thrombi were identical with those which 
occurred spontaneously. Next, it was quantitatively determined 
by using a 3-ring guard ring that artificial injury currents of 
physiologic magnitude passed across the aortic wall could 
completely thrombose any blood vessel. On the other hand, if 
this same current were passed in the normal direction for the 
same period of time the thrombosis did not occur. 


Figure 7. Thrombus formation in the uninsulated injured 
area (the insulator window in this vessel), Thrombus 
formed only in the uninsulated area. 


In addition to the injury potential in the injured tissue, a 
flow of current analogous to volume conduction must occur be 
tween the normal and the injured segments of the vessel wall 
causing the precipitation of the mural thrombus in the injured 
tissues (1/2). If this were true and if a satisfactory technic could 
be developed for insulating a segment of injured blood vessel, 
it should be possible to prevent the precipitation of thrombi 
on the injured insulated vessel wall. For this reason we took 
a polyethylene tube and fitted it securely around segments of 
an injured blood vessel wall. Next, mineral oil was injected 
between it and the vascular wall to prevent electrically-con- 
ducting peritoneal fluid from diffusing underneath the poly- 
ethylene. The insulated areas of the blood vessel would not 
develop mural thrombi for a long period, but the injured uninsu- 
lated areas would very quickly thrombose (figs. 6 and 7). After 
from 24 to 36 hours, however, the thrombus from the uninsulated 
injured areas would tend to propagate into the insulated areas ~ 
and this proved to be a limiting factor in the protection afforded 
by the insulator. A metal model of the insulator, which had all 
the physical properties of the polyethylene tube, except that it 


- (12) Personal discussion with Dr. Martin Larrabee. 
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was an electric conductor, in no case prevented mural thrombi 
by any of its mechanical properties. 


DISCUSSION 


This evidence seems to indicate that electric phenomena per 
se play a vitally important part in the creation of thrombi in 
vascular tissues. Not only are the vascular tissues themselves 
* involved in these injury potentials but the tissues surrounding 
the blood vessels play an important part and, if severely injured, 
contribute to the total injury P. D. Alexis Carrell in 1910 had 
discovered that if he oiled his sutures and then rubbed mineral 
oil, an excellent and relatively innocuous insulator, on both 
his grafts and suture lines before he closed the surgical wound, 
the grafts did much better and had much less tendency to throm- 
bose. He did this empirically for a number of years. Apparently 
the technic was lost after experimental arterial grafting was 
developed by other investigators. It must, in all fairness, be 
admitted that he was the first person electrically to insulate 
an aortic graft in an attempt to prevent thrombosis even though 
he did not understand the mechanism by which the procedure 
worked. This. phenomenon might be the missing link in the cause 
of intravascular thrombosis which has so long eluded discovery. 
If it is, it may contribute a good deal to the further understanding 
and prevention of thrombus formation in both injured and grafted 
blood vessels and perhaps aid our understanding of normal 
metabolism in vascular tissues. 


SUMMARY 


The P. D. of the normal aortic wall is from 1 to 5 mv. with 
the intima negative to the adventitia. After severe injury to a 
blood vessel, the P. D. reverses, with the intima positive to 
the adventitia. If this injury P. D. persists for long periods the 
vessel will thrombose. If a current which is similar to an injury 
current is applied across the normal vessel wall using 2 external 
platinum electrodes, a thrombus will form only on the wall under 
the positively polarized electrode. Thrombus formation on injured 
blood vessel walls can be prevented. for considerable periods 
by electrically insulating the injured segments of blood vessel 
with a polyethylene tube. 
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SOME MEDICAL PROBLEMS 
MET IN SAUDI ARABIA 


WILLIAM C. MARETT, Major, U. S. A. F. (MC) (1) 


HE independent kingdom of Saudi Arabia comprises about 

four-fifths of the Arabian Peninsula which lies between 

Africa and Asia. It is probably the hottest and driest coun- 
try in the world. Although comprising an area more than 4 times 
larger than Texas, it cannot boast a single lake or river. Its pop- 
ulation is estimated to be about 6 million, no actual census ever 
having been taken. Aside from the concentration of population 
in such places as Riyadh, the King’s home, Mecca and Medina, 
the holy cities, and Jidda, Saudi Arabia’s seaport, the people 
for the most part live in small villages or wander about over the 
country in small tribes. The wandering folk or Bedouins are the 
true classical Arabs. Proud, sharp of feature, frequently poverty- 
stricken, and often in rags, they are nonetheless aristocrats in 
every sense of the word. They are one of the Caucasian om 
known as Semites, the other big group being the Jews. 


The king, Ibn Sa’ud, now about 72 years old, is a remarkable 
man. Almost single handedly and with only a small band of faith- 
ful followers he, during the early part of this century, conquered 
many rival leaders, solidified the people, and established him- 
self as the absolute ruler in 1926. Though blind in one eye and 
lame from the scars of battle, he is a handsome man and con- 
ducts himself in a regal manner. He is the father of over 40 sons. 
His eldest surviving son, the Amir Sa’ud, will succeed to the 
throne. 


From May 1948 to May 1949, I was the base surgeon at Dhahran 
Air Field, Saudi Arabia. This airfield is located in El Hasa prov- 
ince on the mideastern coast of the country on the Persian Gulf. 
It lies isolated in the broiling sun, being about 2 miles from the 
main division of the Arabian-American Oil Company, known also 
as Dhahran. The American community at Aramco (as the Arabian- 
American Oil Company is known) is the largest colony of Ameri- 
can citizens outside of the United States. 


Dhahran Air Field functioned as a link in round-the-world 
flights of commercial as well as our own Military Air Transport 


_Service planes. All military personnel were there as guests of 


(1) Brooke Army Hospital, Fort Sam Houston, Tex. 
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the Saudi Arabian government and operated, in addition to the 
usual functions of such a station, a training school where Saudi 
Arabian youths were taught the varicus jobs necessary to main- 
tain such an airfield. When I arrived the field had been in opera- 
tion a relatively short time and the facilities were somewhat lim- 
ited. The hospital building, erected out of native stone, was oc- 
cupied, except for a 1-room dispensary, by the American Consu- 
‘late, as well as being used for a billet. It was part of my mission 
to set up a 25-bed hospital in this structure. During my entire 
stay, equipment and supplies were continually coming in, and 
it was only just as I left that this job was anywhere near com- 
pletion. As material arrived, activities were broadened and ul- 
timately an operating room, large ward, private rooms, well-e- 
quipped laboratory, pharmacy, and x-ray room were in operation. 
Before the hospital was ready to operate, the facilities of the 
American hospital at Aramco were used for our more seriously 
ill patients. 





We had, in addition to the enlisted personnel, during most of 
the stay, 2 medical officers (including myself), 1 dentist, 4 
nurses, and 1 Medical Services Corps officer. In addition to our 
own personnel, we cared for several hundred Italian civilians 
who worked on the base, several hundred Arab workers, and the 
personnel of a construction company located on the base—all 
in all, about 2,000 persons. There were no dependents at first. 
The Italians were recruited from Asmara, Eritrea, Africa and 
flown to our base. Most of them were left stranded in Africa when 
the fortunes of war turned against Mussolini. . 


Although the main problem in Arabia is the intense heat, the 
winter months (from late November to March), on the whole, are 
delightful and on rare occasions during these months, the tem- 
perature may fall to the high 30’s (F.) in the early morning. From 
May through September, however, the thermometer averages well 
over 100° F. with all too frequent peaks of 120° or more. For 
days on end the temperature does not drop below 94° F'.—and that 
only at night. These temperatures are all free-air temperatures 
such as are recorded by weather observers with the thermometer 
shaded in a protective housing through which free air circulates. 
The “sun baking temperature” often got above 150° F. On the 
hotter days it was literally impossible to stay outdoors for any 
length of time. The ability to tolerate the heat varies with the 
humidity, which varies with the wind direction. When the winds 
came from across the desert and the air was dry, existence was 
more tolerable than when the moisture-laden winds blew in from 
the Persian Gulf and the dew dripped from the roofs at night giv- 
ing the false impression that a long-looked for rain had arrived. 
During my stay it only rained twice, both times in the later part 
of December, and each time a real cloudburst. Though the country 
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is arid, there is plenty of artesianwater ifonedigs deeply enough, 
the depth varying directly with the distance from the coast. We 
distilled our drinking water previous to chlorination because the 
mineral content made it quite unpotable otherwise. 


Although Saudi Arabia shows signs of awakening under the 
impetus of the new-found oil fields, it is still a primitive country 
in many ways, especially regarding sanitation. The average un- 
skilled Arab laborer or coolie simply squats ad libitum when 
nature calls regardless of his location, As a consequence, we 
had at all times a generous sprinkling of human feces in varying 
states of decomposition all over the base. Nothing we did altered 
this to any extent. Special latrines with running water in troughs 
were installed, but were infrequently used. It might be thought 
that the intense heat would disinfect the feces on the open ground. 
Actually, the outside portion was baked hard, leaving a soft, ex- 
cellent culture medium in the interior. Flies were abundant, but 
our DDT control was effective. All buildings on the base, es- 
pecially the kitchens and mess halls, were sprayed frequently 
to rid them of flies and mosquitoes. 


The incidence of malaria is extremely high. Anopheline mos- 
quitoes are abundant about the native wells and marshlike areas 
in the oases, as well as in the towns and villages. Nearly 100 
percent of the population has malaria at one time or another. The 
spleen counts and percentage of infection as reported by Dr. 
Daggi, Aramco entomologist, are as high if not higher than any 
place else in the world, but because of (1) our location well 
out of range of any concentrations of infected anopheline mos- 
quitoes, (2) our lack of close contact with native habitats, and 
(3) our DDT program we did not have a single case of malaria 
in our own men. 


Similarly, the incidence of smallpox is high in Saudi Arabia and 
pockmarked faces are quite common. Vaccination is spotty, reach- 
ing most of the well to do, but only a few of the poorer people. 
Doctors are few. Indian physicians are found in the larger places, 
but in the Saudi Arabian Army there were no medical officers. 
Severe epidemics of smallpox were not uncommon. These were 
generally limited to a single village, but frequently the most 
virulent forms evidenced themselves, killing hundreds at a time. 
One such epidemic occurred within 20 miles of our base, but none 
of our people had ever been to the village. Nevertheless, everyone 
on the base (including all Arabs and Italian workers) was revac- 
cinated and no one was allowed on or off the base without a cer- 
tificate of recent vaccination. Because the coolies could not be 
expected to keep paper chits, a large mercurochrome cross was 
painted on the left arm, where because of the infrequency of bath- 


-ing it persisted for a long time. 
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Our biggest problem in the day-to-day handling of sick call 
was the language barrier because we were dealing with both Arabs 
and Italians, most of whom spoke little or no English. Because 
of our isolation and the dearth of local medical facilities, no one 
who sought treatment was turned away. We had an Italian inter- 
preter and in time learned enough Arabic to get by. The variety 
of Arabic spoken by the coolies was not difficult to learn. We 
tried to avoid overlooking organic disease and searched carefully 
for objective signs. The Arabs, especially the coolies, are highly 
emotional and functional complaints of all sorts are common. We 
used placebos on many occasions to good purpose. In the winter 
we frequently saw cases of pneumonia, especially in the Bedouin 
children who were living out on the desert improperly protected. 
Due to this and many other causes, the infant mortality is high 
in Arabia. Depot penicillin stood us in good stead here. 


Tuberculosis is common. There are no sanitariums and no ade- 
quate control measures. On one occasion a young officer in the 
Saudi Arabian Army was sent to us from Taif, the Saudi Arabian 
West Point. We were asked to determine his fitness for duty. When 
we saw the man we were amazed. He was obviously in the last 
stage of some chronic and wasting disease. Although he was of 
average height, he weighed only 87 pounds. His left knee was 
greatly swollen and partially ankylosed. A roentgenogram revealed 
that both lungs were riddled with tuberculosis. We were forced 
to report to the government that he was not only unfit for duty 
but also that he could not live much longer. He was hospitalized 
in the Aramco Hospital and died a few weeks later. Such is the 
need for medical care in many parts of the world. 


Trachoma or granular conjunctivitis is quite common in Saudi 
Arabia. It is apparently due to a filterable virus and is mildly 
contagious. The most frequent complications are corneal ulcera- 
tion, lid deformities, and blindness.There are many blind Arabs 
but, more often than not, only one eye is blind. Aside from spread 
due to the close contact with infected persons, the poor nutri- 
tional status, bad hygienic surroundings, and the irritant action 
of the hot desert winds and sands were predisposing factors. 
Because we mostly treated adults, we usually saw patients with 
the late irreversible complications of the disease but occasionally 
we treated an acute case. We used penicillin parenterally and 
locally, as well as a sulfonamide ointment (2). Follow-up was 
difficult but we may have helped some of these people. The little 
girls became infected more easily because they attempted to keep 
cleaner than the boys and in the communal use of towels, trans- 
ferred the disease from one to another. 


(2) EDITOR’S NOTE: The Expert Committee on Trachoma of the World Health Organi- 
zation concluded at its meeting in Geneva on 3 March 1952 that aureomycin and terra- 
mycin were the-most effective drugs in the treatment of trachoma. 
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Among the other diseases frequently encountered in Saudi 
Arabia are syphilis in all forms, brucellosis, intestinal parasites 
of all types, amebiasis, schistosomiasis, and filariasis. More 
rarely leprosy is seen. Although we diagnosed no leprosy in our 
dispensary, we occasionally saw Arabs in passing who undoubt- 
edly had the disease. No epidemic of typhus or cholera was seen, 


Our treatment of the Arabs was greatly complicated by the 
Moslem holy season, Ramadan. This occurred at the hottest time 
of the year (1948) and lasted 30 days. During this time the Arabs 
eat or drink nothing from sunup to sundown. For most of them 
this precluded giving any kind of oral medication and the more 
devout even refused any parenteral therapy. Frequently we gave 
them medicine to take at night, but if we could, we tried to per- 
suade them to take medicine by injection if such were indicated. 
The incidence of heat strokes and heat exhaustion increased rapid- 
ly as they continued to labor in the sun without water or food. 
This was controlled to some extent by their habit of dampening 
their clothes in water. As might be expected, the Arab work ef- 
ficiency took a decided drop during Ramadan because they spent 
a good deal of the night drinking and eating in preparation for 
the next day, at which time there was a strong inclination to 
sleep. Hence the ending of Ramadan was cause for celebration 
by the Americans as well as the Arabs. 


Aside from the insufferable heat in the summer, another great 
problem from many standpoints was the frequent occurrence of 
severe sandstorms. The presentations of these in the movies are 
not exaggerated. The storms came suddenly in all degrees of 
severity. It was impossible to keep the sand out of buildings, 
no matter what precautions were taken. The taping of windows 
did little good because the fine sand seemed to penetrate any- 
thing. This affected not only morale but supplies and equipment. 
It got in one’s hair and clothing and was difficult to get out. Dur- 
ing tle more severe of these storms, visibility actually got so 
low that it was not possible to see more than a few yards ahead. 
We wore special goggles to protect our eyes from the sand, and 
even these did not offer complete protection. The sudden ap- 
pearance of these storms constituted a flying hazard and one of 
our planes, in which I happened to be, was lost in such a storm. 
Of the 22 persons aboard, 17 of us parachuted to safety before 
the plane disappeared in the Persian Gulf. Following a severe 
storm, sand was banked about over the base much as snow after 
a snowstorm. Often there was barely time to shovel the sand away 
before the- next storm. The air-conditioning equipment, which we 
had in most buildings and without which we probably would not 
have existed, fared poorly because of the sand and was out of 
commission much of the time. It was man against sand during 


~ most of the summer months. 
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Saudi Arabian justice works under the “eye for an eye and tooth 
for a tooth” system. Chronic stealers and repeat offenders suffer 
the loss of a hand or a foot or both, depending on the offense. 
Usually the right hand is cut off, which is particularly bad for 
the Arab because he is supposed to eat only with his right hand. 
Once a person has had a hand or foot cut off, his debt is paid 
and he is bothered no more. The guillotine amputations are per- 
‘formed with large knives and are accomplished with one swing 
of the blade right at the wrist, in the case of the hand, with no 
bone damage. Formerly, the stump was dipped in hot oil and quite 
frequently the victim crawled off into the desert to bleed to death 
or die of infection. Now the Saudi Arabian authorities allow an 
oil company aid man to be present. As soon as the hand is cut 
off a tourniquet is applied, morphine is administered, and the 
culprit is taken to the hospital where a general anesthetic is 
administered and a good stump is fashioned, This necessitates 
rongeuring away some oone to get a good flap. I was present for 
several of these and never saw one of these victims display any 
emotion or utter a sound throughout the whole ordeal. Once re- 
leased from the hospital, they disappear and are never seen again. 
A one-handed Arab is never seen because most of them flee to 
India where they beg for an existence. This system of justice 
eliminates the maintenance of prisons. A man is kept in jail only 
until he is tried, then he is either fined, suffers the loss of one 
or more of his members, loses his head, or is set free. 


All of the fresh vegetables consumed at our base were pur- 
chased in Asmara, Eritrea, on the east coast of Africa across the 
Red Sea from Arabia, over 1,000 miles away. They were flown 
in regularly by our planes. The few vegetables and melons avail- 
able in Arabia were raised in irrigated gardens under such in- 
sanitary conditions that we could not hazard their use even though 
we took every precaution possible in preparing them. As it was, 
we were never too sure of the mode of fertilization and handling 
although we visited the supposed farms of origin in Africa, All 
our meats and milk were shipped frozen in refrigerator boats from 
the United States. This worked well until on one occasion our 
refrigeration storage system broke down. On occasions like this 
when no veterinarian is present, the medical officer is called on 
to decide whether or not the meat is fit for consumption. This 
can be quite a probiem. On this particular occasion it was de- 
cided that most of the meat was edible, even though it was al- 
tered somewhat in taste and consistency. 


The biggest problem regarding our own men was primarily one 
of mental health. The intense heat, the isolation, meager recrea- 
tional facilities, and lack of dependents all had their effect, 
depending on the degree of adaptability. Although the tour was 
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justifiably set at 1 year, no person was rotated until his replace- 
ment had arrived. There were many delays and these had a bad 
effect on morale. All in all, there was a tendency for the men 
to drink more than ordinarily, although we did not have too much 
trouble with alcoholism per se. We had our share of functional 
complaints and a few frank psychoses. Our next echelon of medi- 
cal evacuation was a general hospital in Germany. This gave rise 
to the problem of those men who wanted to go to Germany to be 
hospitalized for one condition or another. It can well be imagined 
that a nice stay in a general hospital in Germany was a desirable 
change from the conditions in Arabia. Every effort was made to 
improve the recreational facilities and close co-operation was 
required of the medical personnel, chaplains, and command per- 
sonnel. Among other things, a deep-sea fishing boat, which also 
doubled as a crash boat, was outfitted. This helped appreciably. 
We had a swimming pool of sorts which kept filling with sand. 
This was ultimately renovated and made more serviceable. Most 
of the recreational facilities of Aramco were open to us but there 
was the problem of transportation. We also had an open air movie 
theater that operated several nights a week. This was used to 
the maximum—almost everyone saw all the films. More recently 
the recreational facilities have veen improved many fold. 


Venereal disease in Saudi Arabia proper was no problem be- 
cause prostitution does not exist. Our men had no contact with 
the local women. The native women are kept in seclusion for the 
most part, and when seen are shrouded in long, black dresses 
and heavily veiled, the entire face being covered with sort of 
leatherlike masks. Some cases in our men were, however, con- 
tracted from Indian prostitutes on Bahrein Island, which is lo- 
cated about 25 miles out in the Persian Gulf. We had planes going 
there almost every day and men were allowed to visit on pass, 
Bahrein Island is an independent sheikdom under a sort of British 
mandate and is the site of Bapco (British Arabian Petroleum 
Company). The city of Manama on Bahrein Island is quite large 
and served as a local shopping place for American personnel. The 
prostitutes there were almost 100 percent infected with one or 
more venereal diseases. Our incidence of infection from this 
source would probably have been much higher had the town been 
more readily accessible. 


During the few cooler winter weeks our incidence of upper 
respiratory diseases was increased. This was especially true 
during the times of transition, such as early winter and early 
spring when the days were hot and the nights cool. After suffering 
with the heat for so long, there is a tendency for Americans not 
to clothe themselves properly when cooler weather arrives. During 

most of the time, short-sleeved shirts and shorts were worn. Open- 
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toed sandals that allowed the sand to get out were popular and 
allowed. Experimental uniforms were sent to us for trial. These 
consisted of pith helmets; loose-fitting, short-sleeved bush 
jackets patterned after the British; shorts; and especially de- 
signed open-toed, strap sandals. These worked well in general, 
but most of the men preferred, instead of the bush jacket, a stand- 
ard khaki shirt with the sleeves cut off. Most of the time, dark 
glasses were wom by everyone while outside. 
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Another medical problem was the equipping and organizing 
of our portion of a desert crash team that could go out on the 
desert for prolonged periods in the event of crashes away from 
the base as well as in connection with other emergencies. From 
our first trip into the interior, 110 miles away, to the site of a 
plane crash, we learned much. This particular tragedy resulted 
in the death of 11 of 12 men and when we arrived on the scene 
3 days later, the problem of handling these bodies that had been 
out in the sun for that length of time might be imagined. Navi- 
gating in the desert is pretty much like navigating in the sea, 
and in spite of the presence of experienced guides furnished by 
the oil company, we got lost several times. On one occasion, 
for over 12 hours, half of the party got lost from the other half 
which had all the food, except for a few chocolate bars, not a 
particularly palatable food in the desert heat. This was in May 
and the temperature was 140° F. in the sun. It was necessary to 
use special cars with oversized tires and oversized radiators. Jn 
spite of this, there was frequent bogging down in the sand and, 
all too often, boiling radiators. We had no trouble getting people 
to take salt tablets after they saw 1 or 2 cases of heat exhaus- 
tion. Desert rescue and travel is a problem in itself and we finally 
paid more attention to the Arabs who had been at it for several 
centuries. This resulted in more frequent use of native headdress 
and awareness of the fact that only “mad dogs and mere 
go out in the noonday sun.” 
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ECENT developments in atomic weapons have stimulated 
a renewed interest in the problem of thermal burns. Observa- 
tions of the survivors of the atomic explosions at Hiroshima 
and Nagasaki indicate that over 50 percent of the casualties 
were due to thermal burns. The threat of atomic bombing of 
American cities and the use of atomic weapons in combat em- 
phasize the need for planning methods of treating large numbers 
of burn patients in the event of a future war. Medical care in such 
catastrophes must be primarily concerned with the saving of the 
largest number of lives and the rapid return of the injured to 
useful work by the simplest means. Leaders in the field of 
surgical research have recognized that thousands of burn cas- 
ualties may be expected and have stimulated several military 
and civilian centers to study the burn problem (3), 


This article will (1) present briefly the results of investiga- 
tions in the early management of the burn patient; (2) propose 
a general outline for the triage and care of burns in disaster; 
and (3) suggest methods of disseminating information on the 
treatment of large numbers of burn casualties to the medical 
student and to civilian and military physicians. 


In the past several years many medical schools have carried 
out extensive studies on thermal injury under contract with The 
Medical Research and Development Board, Office of the Surgeon 
General, U. S. Army. For the past 3 years the Surgical Research 
Unit at this hospital has been studying several facets of the 
problem. Several important developments in burn care have 
evolved from these investigations. Three of these developments, 


(1) Ptesented to the Joint Subcommittees on Teaching of National Defense Medicine 
of the Emergency Medical Service Section of the American Medical Association and 
the Association of American Medical Colleges on 28 April 1952, Washington, D. C. 

(2) Surgical Research Unit, Brooke Army Hospital, Fort Sam Houston, Tex. 

(3) Great credit should be given the Medical Research and Development Board, Office 


~ of Surgeon General, U. S. Army, for leadership in organizing and promoting research on 


thermal and irradiation injury. 
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of critical importance are: (1) the management of burn shock; 
(2) initial local care of the thermal wound; and (3) air trans- 
portation of burn casualties. 


BURN SHOCK 


The prognosis and amount of replacement solutions required 
depend to a large extent on the amount of body surface burned. 
A rapid estimation of percentage of burn may be obtained with 
the so-called “rule of nines” which divides the body into areas 
representing 9 or multiples of 9 percent of the body surface (4) 
as shown in table 1. After determination of the extent of the body 
surface burned, the physician can anticipate the fluid loss and 
estimate the amount and type of replacement therapy. 


TABLE 1. Rule of nines 








Percent 





Head 9 
Upper extremity (each) 9 
Anterior trunk 18 
Posterior trunk 18 
Lower extremity (each) 18 


Perineum 


Purnell and Evans (6) have proposed a formula for estimating 
the amount of fluids required in the treatment of burn shock. 
Although formulas are not foolproof,they serve as useful guides 
for treatment, and this formula has yielded excellent results in 
extensive clinical trial. It is based on the weight of the patient 
and the percent of body surface injured. In the first 24 hours 
after burning, the patient requires 1 cc. of colloid solutions per 
kilogram of body weight for every percent of body surface burned 
and an equal amount of electrolyte solution. In addition, from 
2,000 to 3,000 cc. of water not containing electrolytes are re- 
quired to replace insensible water loss (table 2). An adult 
weighing 70 kilograms with 30 percent of his body surface 
burned would thus need about 2,100 cc. of colloids, 2,100 cc. 
of electrolyte solution, and 2,000 cc. of water in the first 24 
hours. The fluid requirements, if the burned surface is greater 
than 50 percent, should be estimated on the basis of a burn of 


(4) Pulaski, E. J.; Artz, C. P.; Shaeffer, J. R.; Huckabee, W. E.; Mitchell, R. C.; 
and Russell, J. P.: Exposure (open) treatment of burns. U. S. Armed Forces M. J. 
2: 769-776, May 1951. 

(5) Purnell, O. J., and Evans, E. I.: Fluid and electrolyte requirements in burns. 
In Symposium on Burns. National Academy of Sciences, National Research Council, 
Washington, D. C., 1951. 
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50 percent of the body surface. No patient should receive over 
10,000 cc. of fluid in the first 24 hours. To keep pace with the 
expansion of the extracellular fluid, one-half the total estimated 
requirements of the first 24 hours should be given in the first 
8 hours after injury, one-quarter in the subsequent 8 hours, and 
one-quarter in the last 8 hours. 


TABLE 2. Fluid requirements for first 24 bours 





Colloid solutions 1 ce. per kilo for each percent burn 
(blood, plasma, plasma expanders) 


Electrolytes 1 ce. per kilo for each percent burn 


(saline solution or 1/3 sodium 
bicarbonate plus saline solution) 


Dextrose in water 2,000 cc. 
(obligatory demand) 


Calculate burn of more 1/2 in first 8 he. 
than one-half the body Rate: 1/4 in second § hr. 
surface as 50 percent 1/4 in third 8 hr. 


Urinary output — 30 to 60 cc. per hour for second 24 hours 
Onevhalf colloid and electrolyte requirements of first 24 hours 


During the second 24-hour period, the colloid and electrolyte 
requirements are roughly one-half the recommended amounts for 
the first 24 hours. After 48 hours, fluid should be supplied mainly 
by mouth. Colloid solutions should be given in the form of whole 
blood, plasma, or one of the plasma expanders. Electrolyte 
requirements may be satisfactorily met by isotonic saline or 
lactated Ringer’s solution. 


Although the above formula permits the physician to estimate 
the amount of fluid replacement therapy, the rate of urine ex- 
cretion is the most important single index in appraising the 
adequacy of treatment. An hourly urine output of from 30 to 
60 cc. is satisfactory. If it falls below 30 cc. per hour, the rate 
of fluid administration should be increased; and if it rises above 
100 cc. per hour, fluid administration should be diminished. The 
above formula is easily taught and serves as an excellent guide 
to therapy, especially for those without extensive experience 
in the management of burn shock. 


LOCAL CARE 


In the past 10 years, the local care of burns with pressure 
and occlusive dressings, as introduced by Allen and Koch (6), 
has been almost universally accepted by the medical profession, 


(6) Allen, H. S., and Koch, S. L.: Treatment of patients with severe burns. Surg., 
Gynec. & Obst. 74: 914-924, May 1942. 





, 


42 U. S. ARMED FORCES MEDICAL JOURNAL (Vol. IV, No. 1 


but under disaster conditions, adequate supplies and personnel 
will not be available for the proper application of these dressings. 
In 1949, Wallace (7) reintroduced the exposure treatment. Since 
then, several burn centers, including our own, have had excellent 
opportunities to evaluate these methods of local care. Two 
developments are significant. A one-piece emergency dressing 
has been developed, and it has been found that exposure treatment 
is feasible and practicable in selected patients. 
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Figure 1. Universal protective dressing. 


Initial local care must be delayed until adequate shock therapy 
is assured. The burn wound should be gently cleansed with a 
bland white soap. All blisters should be broken, debris removed, 
and detached epithelium cut away. No local applications of any 
sort should be used. Systemic penicillin should be given for 
at least 5 days. 


The universal protective, emergency dressing developed under 
the auspices of the Subcommittee on Burns of the National 
Research Council is produced in two sizes: 22 by 36 inches and 
22 by 18 inches (8). It is packed with 2 rolls of semielastic, 
cotton, conforming bandage with a sterile, brown paper covering 
(fig. 1). This dressing is now being procured for use by the 


(7) Wallace, A. B.: Treatment of burns. Ann. Roy. Coll. Surgeons England 5: 283-300, 


Nov. 1949, 
(8) Evans, E. I.: Early management of severely burned patient. Surg., Gynec. & 


Obst. 94: 273-282, Mar. 1952. 
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Armed Forces. [he inner surface of the dressing is dry, fine- 
mesh gauze. The intermediate layer is composed of a 1i-inch 
layer of absorbent cotton and many layers of absorbent cellulose. 
The last 6 layers of the cellulose are water-repellent. A simple, 
water-repellent, cotton fabric serves as an outer layer. The 
dressing, which has an excellent absorptive capacity and may 
remain in place for as long as 10 days, can be quickly and 
effectively applied by a relatively untrained person. 


EXPOSURE TREATMENT 


In 1949, our unit became interested in the exposure treatment 
of burns. [t seemed to offer an approach to the management of 
large numbers of casualties. Our aim has been to learn rapidly 
the feasibility and the limitations of this method. Drying of the 
exudate of partial-thickness burns can be observed from 12 to 
24 hours after exposure to the air. A hard, dry, adherent crust 
forms in from 48 to 72 hours and serves as a protective. covering 
for the wound. As healing of the burn proceeds, the crust 
desquamates spontaneously, leaving a well-healed surface. Des- 


- quamation in the more superficial areas occurs in from 7 to 14 


days, and in deep, partial-thickness burns in from 14 to 28 days, 


After 72 hours of exposure, the injured dermis of the full- 
thickness burn dehydrates, contracts, and becomes a dry, dark- 
brown eschar which serves as a physiologic dressing for the 
wound, After fram 10 to 20 days the eschar is removed surgically 
and the underlying surface is ready for grafting. 


In the past 3 years, 250 patients have been treated by this 
method at Brooke Army Hospital and Tokyo Army Hospital. Of 
230 partial-thickness burn areas, 52 were located on the face 
and healed in an average of 10.5 days after exposure; 64 were 
on the hands and healed in 17 days; 37 were on the upper ex- 
tremities and healed in 16 days; 46 were on the lower extremities 
and healed in 19 days; and 31 were on the trunk and healed 
in 16 days. The average healing time of all partial-thickness 
burns was 16 days. Full-thickness burns of from 1 to 22 percent 
of the body surface were associated with partiakthickness skin 
loss in about one-half of the patients. [t was difficult to analyze 
the exact time when these areas were ready for grafting. The 
general condition of the patient, the state of healing of adjacent 
partial-thickness burns, and in some cases, the presence of in- 
fection, influence the time for grafting. In general, it was noted 
that the full-thickness burn eschar could be removed and the 
area was ready for grafting at the time when epithelization of 
the surrounding partial-thickness injury was complete. In many 
instances, the full-thickness area was excised and grafted before 
desquamation of the surrounding partial-thickness injury on the 
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eighth or tenth day after injury. It was our impression that ex- 
posure did not in any way delay grafting. 


In 77 percent of the patients, there was no evidence of infection 
in the thermal wound at any time. Minimal infection in some 
portions of the burned area was detected in 17 percent of the 
patients. This type of infection was evidenced by small amounts 
of purulent material which developed in cracks in the crust. 
Frank suppuration was seen in 6 percent of the patients (9). 
In these, infections spread progressively over the burned area, 
undermining the crust and necessitating its removal. 


Advantages of exposure. The outstanding feature of exposure 
is the effective control of infection. Suppuration is uncommon 
and the unpleasant odor usually associated with infection in 
burns is absent. Elimination of infection reduces conversion of 
partial- to -full-thickness skin loss. Deep dermal burns _ heal 
spontaneously under cover of a good crust, and the need for 
grafting of such areas is definitely lessened. Exposure treatment 
can be rapidly accomplished with minimal effort. It is easily 
taught, requires a minimum of professional man-hours and elim- 
inates the need of facilities for elaborate aseptic technic. Ex- 
pensive bulky dressings are unnecessary. These advantages 
are very important in preparation for a disaster when adequate 
supplies and facilities for the proper applications of dressings 
probably would not be available. 


- 

Disadvantages of exposure. The most significant objection 
to the method is that, unlike treatment by dressings, it is not 
universally applicable to all patients under all conditions. It 
is contraindicated in circumferential burns of the trunk, other 
burns in which all areas of the injured surface cannot be properly 
exposed, and in burns with coexisting soft tissue wounds. In 
general, the positioning and placing at rest of the burned area is 
not difficult, but injuries of certain configurations may pose 
serious problems. At times, maintenance of a good position is 
uncomfortable for the patient. In elderly patients and in some 
children, it is difficult to obtain the necessary co-operation to 
protect the crust from mechanical trauma. In the first 48 hours, 
patients may experience some pain and a sensation of cold prior 
to the formation of a crust, but this is rarely severe. 


We prefer the exposure method of local care for all burns whose 
configuration permits complete exposure without undue difficulty 
or discomfort. By these standards, many burns are suitable for 


(9) Pulaski, E. J.$ Artz, C. P.; Reiss, E.; Davis, J. H.; and Huckabee, W. E.: 
Evaluation of exposure method in treatment - burns. In Surgical Forum, Proceedings 
of the Forum Sessions, Thirty-Seventh Clinical Congress of the American College of 
Surgeons, San Francisco, Calif., Nov. 1951. W. S. Saunders Co., Philadelphia, Pa., 
1952. pp. 518-523. 
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treatment by exposure. In some patients when exposure is con- 
traindicated, occlusive dressings must be applied. Since minor 
burns heal well, irrespective of the type of local care, exposure 
is not recommended in ambulatory outpatients because it limits 
their activity. If several areas of the body are involved, the 
distribution may be such that it is advisable to expose some 
sites and dress others. It must be emphasized that after a full- 
thickness burn has progressed to a granulating surface, it becomes 
unsuitable for treatment by exposure, 


AIR TRANSPORTATION 


In the past few months, 10 severely and acutely burned patients 
were evacuated under the direction of one of our medical officers 
to this hospital from distances of from 300 to 1,400 miles (10). 
Burn shock must be controlled before transportation is attempted. 
Air evacuation of extensively burned patients treated by exposure 
is feasible even in cold weather, but it is more difficult and less 
comfortable for the patient than if dressings are used. Exposed 
burns of the hands and face can be transported with ease. If 
exposure is indicated, dressings may be removed on arrival at 
a fixed installation. 


TRIAGE OF BURNS 


Although it is impossible to define completely the triage and 
care of burn patients in catastrophe and combat, existing know- 
ledge gained from experiences in the Korean campaign and from 
the results of several investigative studies in different burn 
centers makes possible a brief general outline of disaster care 
(tables 3 and 4), Casualties may be divided into 4 groups closely 
corresponding to the division of wounded patients in the evacua- 
tion technic of the Medical Service, U. S. Army. 


First priority patients include all those threatened with shock, 
due either to burns involving more than 20 percent of the body 
surface, or to complicating injuries. An emergency dressing 
should cover the injury and the patient should be evacuated as 
expeditiously as possible to the nearest emergency surgical 
unit for shock therapy. As soon as the patient’s condition permits, 
the burn wound should be cleansed, all devitalized tissue removed, 
and a definitive dressing applied. If the burn is suitable for 
exposure, it may be treated by this method. As soon as the 
patient’s condition is stabilized (3 to 10 days) evacuation to 


to a burn center should be accomplished. 


(10) Artz, C. P.; Reiss, E.; and Améspacher, W. H.: Clinical investigations in 
burns. In Symposium on Treatment of Trauma in the Armed Forces. Army Medical 
Service Graduate School, Walter Reed Army Medical Center, Washington, D. C., 1952+ 
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TABLE 3. Triage of burns 









Priority 
for 
treatment 


Criterion 











Patients threatened with shock because of: 
a. Burns of over 20 percent of the body surface. 
b. Complicating injuries. 


2 Nonambulatory patients with burns of less than 20 
percent of the body surface. 
3 Ambulatory patients with minor burns that require 


observation. 





Patients who can care for their own burns. 


Second priority patients include those who are nonambulatory 
who have less than 20 percent of the body surface burned. After 
the application of an emergency dressing, these patients should 
be sent to an evacuation type unit to the rear of the emergency 
surgical unit. Because the patient will not require shock therapy, 
he can be transported by the most expeditious means. On arrival 
at the evacuation installation, the burned areas should receive 
initial local cleansing and debridement, and then be exposed 
or redressed. Evacuation to a burn center should be accomplished 


in from 1 to § days. 
TABLE 4, Disaster care 


Priority 


for Emergency care Later care 
treatment* 
1 a. Emergency dressing d. Cleanse — dress or 
b. Send to emergency expose 
‘ surgical unit e. In 3 — 10 days send to 
c. Shock therapy burn center 
2 a. Emergency dressing c. Cleanse — expose or 
b. Send to evacuation type redress 
unit d. In 1 — § days send to 
burn center 
3 a. Send to evacuation b. Cleanse — expose 
type unit 
4 a. Cleanse; apply light 


dressing 








*Criteria shown in table 3. 


Walking burn patients will require observation until healing 
is nearly complete. They should be sent to an evacuation type 
unit where careful cleansing can be accomplished. If the con- 
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figuration of the burned areas are such that exposure is practi- 
cable, this type of treatment should be used. 


Self-care burn patients need be seen only once. The burned 
area should be cleansed with soap and water and a light dressing 
applied. Although exposure is possible in this type of patient, 
it is believed that the patient can carry on his daily activities 
best if a small dressing is applied to the injured area to protect 
it from mechanical trauma. 


EXTENSION OF MEDICAL EDUCATION 
IN CARE OF BURN CASUALTIES 


With the increasing emphasis on burn care in the Armed Forces 
and in civil defense, it would seem that there is a need for 
increased emphasis on this subject in medical education. The 
average medical student and civilian physician have an oppor- 
tunity to see only a few severely bumed patients. Because a 
large percent of our graduating students are entering the Armed 
Forces, a plea is made for the expansion of the subject of burns 
in the curriculum of medical schools. Because the threat of 
mass burn casualties involves all the physicians in our nation, 
it would seem wise to emphasize burn management at scientific 
medical meetings. Various national and state medical societies 
should include a panel on the treatment of burns at their annual 
meetings. These presentations would stimulate every physician’s 
interest in the care of the burn patient. 


SUMMARY 


Recent international events and the increased emphasis on 
the use of atomic weapons have made a renewed interest in the 
management of burns mandatory. Several significant contributions 
to burn care have been made by various civilian and military 
centers. 


The treatment of burn shock should take precedence over 
local care. Although a rough guide to fluid replacement can be 
determined from the weight of the patient and extent of body 
surface burned, the treatment of shock depends on close clinical 
observation of the patient and his urinary output during therapy. 


The local care of burns can be accomplished by the application 
of dry, fine-mesh, gauze dressings or by exposure to the air. 
A new, one-piece, universal protective dressing has been found 
very useful in the emergency treatment of burns. 


Experience with the exposure method in over 250 patients 
has shown that it is a practicable method of local care. The 
average healing time of partial-thickness burns was 16 days; 
77 percent of the areas healed without infection. Full-thickness 
burns were ready for grafting at the time the surrounding partial- 
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thickness areas were healed. In the event of a large scale 
catastrophe, the simplicity of the method may make it the most 
practicable method of treatment. Its chief disadvantage lies 
in the fact that it is not applicable to all patients under all 
circumstances. 

In the triage and disaster care of burn patients, those requiring 
shock therapy should be evacuated immediately to an emergency 
surgical unit. 


increased emphasis must be placed on the training of physicians 
in the management of bum casualties. 








BOOK REVIEW 


Prescription for Rebellion, by Robert Lindner. 305 pages. Rinehart & Co., 
Inc., New York, N. Y., publisher, 1952. Price $3.50. 


Although this book was written for laymen, unless the readers 
are well versed in modern psychologic theories and psychiatry 
and well acquainted with the various figures in the field, they 
will be hopelessly confused. The book is not easy reading. 
Lindner attacks present-day psychiatry and psychology on the 
basis that these disciplines are dedicated to the proposition 
that the best way of life is the way of adjustment and conformity, 
thus reducing their patients to the status of “mass men.” Mass 
men, according to the author, are produced by society through 
the operation of religion, current academic teachings, psychiatry, 
et cetera, to be “the meek and unprotesting tools of their 
masters.” Unless this state of affairs is changed, he predicts 
the destruction of civilization and, perhaps, of the human 
species. He draws a parallel between our present state and 
that of other civilizations that have perished. 


He postulates an instinct for rebellion which he believes 
must be nurtured in order that we may avoid a similar fate. He 
is not entirely clear as to how this should be done, or whether 
it is entirely possible, but he believes that only by producing 
a number of ‘informed rebels” may society eventually be saved. 
The book presents an interesting and provocative thesis, and 
is well worth the reading, but Lindner’s attack on modern psy- 
chiatry and psychology seem unduly bitter and biased. Certainly 
the book would give the layman a distorted viewpoint. 

—Lt. Col. J. F. Tuttle, MC, USA 











IATROGENIC DISEASE IN 
SOLDIERS” 


HENRY A. SEGAL, Major, MC, U. & A. (2) 






T times our efforts to practice scientific medicine cause us 
to lose sight of the patient as a person. We tend instead 
| to view him as a biophysical and biochemical unit suf- 
fering from this or that dysfunction which must be diagnosed and 
then cured, The art of medicine is rapidly becoming lost and, 
although its existence is acknowledged, it has neither been clear- 
ly formulated nor has it for the most part been included as a part 
of the medical curriculum. The young medical graduate of today is 
. expected to acquire his knowledge of this art primarily through tri- 
al and error. Despite vastly increased stores of medical know- 
S ledge and refined diagnostic tests and technics, far too many 
"y “well” patients are rendered sick and too many sick patients 
y sicker as the result of their physician’s faulty medical manage- 
ment, For the purpose of this discussion the term “iatrogenic” is 
applied to any disorder induced, intensified, or prolonged in the 
patient asa result of the physician’s examination, attitude, treat- 
ment, or disposition of the patient. 
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. Iatrogenic disease is held to be more prevalent among soldiers 

h than civilians and most common in soldiers either in a combat 

9 zone or faced with the possibility of soon serving in such a zone, 

. Factors operative in both the patient and the medical officer serve 

. to explain its high incidence, To understand iatrogenic disease 

7 among soldiers it is first important to view those factors which 

. render them susceptible to the development of this disorder and 
then to appreciate how the medical officer’s examination, treat- 


s ment, manner, and disposition of the patient may tend to induce 
e _ this condition. 
. The American soldier does not engage in combat because he 


enjoys the threat of injury or death. Months of training are spent 
in preparing him for combat. Ultimately he maintains himself in 
combat primarily because of his intense identification with and 
regard for his “buddy” and his company or platoon. If he is 
reasonably well motivated and has any conscience at all he can- 
not. risk letting his buddy down, but injury or disease provides 









(1) Presented at the Hokkaido Medical Conterence, Sapporo, Hokkaido, Japan, 16 May 
1952. 
(2) U. S. Army Hospital, 8167th Army Unit. 





49 











50 U. S. ARMED FORCES MEDICAL JOURNAL (Vol. IV, No. 1 


him with an honorable release from combat, In the hospital he 
may cling to his old symptoms or develop new ones either con- 
sciously or unconsciously in an effort to perpetuate the gain 
which resulted from his illness or injury. It is as if he were 
attempting to prove both to himself and to others that his is an 
honorable disability and not a deliberate attempt to evade haz- 
ardous duty. His most frequent symptoms are headache, backache, 
_ weakness, rapid heart rate, poor hearing, poor vision, inability to 

concentrate, and exaggerated complaints referable to the area of 
nondisabling abnormality. 


It is imperative that these complaints be dealt with in a firm 
and objective manner. Unnecessary tests and consultations pro- 
long the patient’s stay in the hospital and tend to fix the symp- 
toms rather than to erase them. One must not make the error 
of equating compiaints with disability, for to do so is to firmly 
entrench in the patient’s mind the idea that he really has “some- 
thing wrong” which prevents his performing useful military serv- 
ice, 


RESPONSE TO ANXIETY 


The soldier in combat or faced with combat suffers from anxiety. 
Symptoms such as tachycardia, mild dyspnea, nausea, insomnia, 
urinary frequency, fatigability, tension, and tremulousness are 
seen, To regard these symptoms as though they were indications 
of disease rather than the normal physiologic visceral response 
to anxiety is to risk rendering the patient an iatrogenic psychi- 
atric casualty. The anxious soldier is extremely suggestible and, 
to a degree, experiences feelings of guilt about his anxiety. He is 
worried about not being able to “measure up” to what his unit, 
his buddies, and he himself expect of him. If hospitalized be- 
cause of mild anxiety symptoms he may seize on this fact to 
assuage his guilt, saying, “I’m too sick to fight,” i. e., to measure 
up. 

Case 1. A 19-year-old soldier was admitted to his unit battal- 
ion aid station in Korea after 2 weeks of combat complaining of 
palpitation, tachycardia, substernal oppression, and anxiety. 
Physical examination was negative except for a functional heart 
murmur, He was evacuated to Japan with the diagnosis, “Observa- 
tion, medical, to rule out organic heart disease.” 


The patient stated that he had been nervous all his life. When 
called on to recite in the classroom he would experience palpita- 
tion, tachycardia, anxiety, chest pains, and dizziness. When 
subjected to emotional stress he would react in similar fashion. 
He volunteered for the Army because he believed he would soon 
be drafted, At the time of the induction physical examination he 
was told that he had a functional heart murmur which was not in- 
capacitating and was given an explanation ofsthe mechanics of 
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the murmur which apparently enabled him to disregard it. During 
‘basic training he experienced several attacks of acute anxiety 
and was seen by a psychiatrist who assured him that the attacks 
were not harmful and that he hac no heart disease. Laboratory 
studies including an ECG were completely negative. Physical 
examination was negative with the exception of a murmur which 
was clearly functional. 


In the first week of hospitalization the patient experienced no 
attacks of anxiety, When informed that he was to be discharged to 
duty, he became tense and had an attack of tachycardia which 
was relieved by pressure on the eyeballs. He then developed 
nausea, occasional vomiting, and insomnia as well as many somat- 
ic complaints and was referred to the psychiatrist for consulta- 
tion. The patient stated that he was extremely worried about his 
heart because both his parents had died of heart disease. He be- 
lieved that he, too, was suffering from heart disease and that 
the doctors had failed to recognize it. He said, *“Yhe doctor in 
Korea told me that he wasn’t sure whether I had heart disease or 
not and that he was sending me to Japan for tests and studies. I 
know that I must have heart disease and they should never have 
taken me into the Army.” 


Comment. Failure to recognize the visceral response to anxiety 
and an indecisive statement regarding this soldier’s heart ren- 
dered him a cardiac invalid. In the past, when his complaints 
were properly managed he was able to render satisfactory duty, 
It is significant that the physician evacuated him to Japan de- 


spite the fact that facilities in Korea were adequate for cardiac - 


study. 
SOMATIZATION REACTION 


A patient with a somatization reaction presents a more diffi- 
cult problem from the standpoint of recognition and treatment. 
Here the anxiety is not perceived as such by the patient. Instead, 
it is channeled into the viscera and results in functional disease 
with its associated complaints. A careful history and physical 
examination should suffice to convince the medical offiver that 
the patient does not suffer from organic disease. If, however, the 
physician treats the condition as though it were a true organic 
disease he disregards the etiology of the condition and causes 
the patient to “fix” upon his symptoms. Thus, the basic personali- 


‘ty disorder escapes unnoticed and the patient’s anxiety is fixed 


at a somatic level. He grows increasingly more demanding and 
more and more tests, studies, and consultations are required. 
Eventually, he is convinced that he suffers from a serious and ob- 
viously incurable. disease and no amount of subsequent reassur- 
ance can convince him to the contrary. He may even demand re- 


-tirement because of “incapacitating disease.” The proper treat- 
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ment of such a patient necessitates facing him as soon as possi- 
ble with the fact that he suffers from no serious organic disease, 
that his symptoms and signs are the results of an emotional ill- 
ness, and that no further hospitalization, studies, consultations, or 
tests are indicated, In this way the foundation is laid for sub- 
sequent psychotherapy which requires at its outset that the pa- 
tient at least recognize the possibility that his disorder is the re- 
sult of emotional tension rather than a true organic disease. 


The mismanagement of psychogenic syndromes gives rise to 
the greatest proportion of patients with iatrogenic disease. Most 
prevalent among military personnel are iatrogenic heart disease 
and iatrogenic back disease. Oille (3), in reporting on iatrogenic 
heart disease states that 60 percent of the patients who consult a 
cardiologist in civil life are suffering from an exaggerated and 
wholly unnecessary anxiety about their hearts arising from sug- 
gestion and not based on reason. Most of the suggestion emanates 
from careless or ill-considered remarks made by physicians, It 
must be borne in mind that few persons are more suggestible than 
those who are anxious, regardless of cause. Any doubt, any 
uncertainty is readily perceived by them and causes them im- 
mediately to lose faith and to deveiop further symptoms. Here, 
the attitude of the physician is all important. It does not do at 
all for the examining physician to spend 20 minutes auscultating 
‘the heart and to then assure the patient that there is nothing 
wrong with his heart. The patient knows that doctors do not 
ordinarily listen to a heart for that long a period and deduces that 
he must, therefore, have some serious lesion of the heart which 
the physician is concealing from him. Nor is it helpful for the 
doctor to tell the patient that he is suffering from “functional 
heart disease” or “pseudoangina” or “psychoneurosis.” To the 
patient these terms imply disease and convince him that he is 
really ill. One must pause long enough to tell the patient the 
meaning of the findings and to indicate clearly the difference be- 
tween functional and organic lesions. 


Iatrogenic back disease appears to be the most prevalent iatro- 
genic condition seen in soldiers in this Theater. Such conditions 
are the direct result of the physician’s errors of omission and 
commission. The following case report clearly shows how such a 
disease may be produced. 


Case 2. A 21-year-old soldier with 12 months of active service 
was admitted to the hospital as a transfer from another Army 
hospital in Japan with a diagnosis of sprain, chronic, lumbo- 
sacral, associated with sacralization of the transverse process of 
the sixth lumbar vertebra, He was in excellent health until while 


(3) Oille, J. A.: Cardiac neuroses. Canad. M. A. J. 45: 1-7, July 1941. 
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taking basic training he awakened one morning with low back pain. 
He was seen on sick call, told that there was nothing wrong, and 
given a bedboard, rest, massage, and heat treatments which af- 
forded some relief of symptoms. He completed basic training and 
was sent to the Far East Command, arriving in July 1951. He re- 
ported on sick call in Korea because of back pain and was 
seen by a medical officer who found nothing wrong in his back. 
He was given no treatment anc promptly returned to duty where he 
“managed to get along okay.” In December he was rotated with his 
division to Japan and began to experience frequent attacks of low 
back pain and was seen frequently on sick call, He was given 
heat, massage, and a bedboard without amelioration of his pain, 
He was hospitalized for work-up in February 1952, 


Physical examination revealed slight limitation of motion of 
his spine but whether voluntary or from disuse was not determined. 
There were no localizing neurologic signs. Generalized motor 
weakness of the lower extremities without atrophy was noted. 
A roentgenogram disclosed a unilateral sacralization of the fifth 
lumbar vertebra which was not considered significant in the 
production of the patient’s complaints. He was seen by orthopedic, 
genitourinary, surgical, medical, and neurological consultants, all 
of whom reported no organic disease. 


The patient failed to respond to a 3-month course of therapy 
consisting of bed rest with bedboard, heat, physiotherapy, ex- 
ercise, reassurance, et cetera, and was transferred to another 
hospital within the Theater “for disposition.” 


Comment. This patient had a reasonably common congenital 
defect which was not incapacitating or productive of symptoms. 
His history alone was immediately suggestive of psychogenic 
backache. Physical examination and meticulously detailed studies 
were all negative. He was told that he was suffering from “chronic 
back strain” and treated as though he had true organic disease 
despite negative physical findings and history. He was hos- 
pitalized for 344 months and failed to improve on treatment which 
was aimed at the symptom rather than the underlying cause, Fe 
was eventually transferred for further hospitalization and. dis- 
position. He refused to accept the medical conclusion based on a 
thorough work-up and insisted that he had a “chronic back sprain” 
which prevented him from doing duty saying, “You can send me 
back to duty but I just know that I can’t do it and I’ll have to 
come right back into the hospital.” 


Complaints of backache are particularly common during basic 
training. If regarded as indicative of disease and deemed in- 
capacitating despite a negative history and the absence of physi- 
cal findings, iatrogenic back disease with virtually complete in- 
capacitation ensues. When this patient’s complaint was regarded 
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in its proper light (in Korea) he was able to render satisfactory 
service. 


THE INADEQUATE, IMMATURE, OR UNWILLING SOLDIER 


The inadequate, immature, or unwilling soldier frequently 
uses physical complaints in an effort to evade duty. Most com- 
monly he complains of headache, backache, hearing loss, visual 
loss, or bizarre pains. He may be stubborn, obstinate, unco- 
operative, and obstructionistic. He demands that the doctor 
cure him of his complaints, then readily offers new ones as the 
old ones improve. If such a patient is hospitalized and given 
the gamut of laboratory tests, consultations, et cetera, he is re- 
warded for his symptoms and may thereafter strive to use medical 
channels to evade the responsibilities of duty. Such a soldier is 
only too ready to seize the slightest indecision and doubt on the 
part of his doctor to convince both himself and the outside world 
that he is suffering from a serious malady which necessitates his 
immediate separation from the service. A history and physical 
examination will clearly indicate the nature of the patient’s con- 
dition to the physician who should then inform the patient of his 
negative findings without acrimony, excessive sympathy, or 
pleas. It may be pointed out to the patient that continued attempts 
at evading responsibility by having recourse to medical channels 
with subjective complaints will be regarded as evidence of 
habitual shirking for which administrative action may be recom- 
mendec, The following case report illustrates the use made of the 
complaint of pain by an inadequate soldier. 


Case 3, A 24-year-old soldier with 18 months of active military 
service was admitted to the hospital with a diagnosis of chronic 
thrombophlebitis, At the age of 14 years while playing football 
he suffered a penetrating wound of the medial aspect of the right 
knee. Surgical treatment was given and a plaster cast was ap- 
plied for 3 weeks. Thereafter he walked with a slight limp. He 
left school because he could not run and play and remained on his 
father’s farm where he helped with the farm work. At the age of 
16 years he drove a taxicab and then worked as a truck driver. He 
held many odd jobs and was never employed for longer than 1 
year in any job. He was thrice rejected for Army service because 
of his “nerves” and his knee. He joined the National Guard and was 
called to active duty 18 months prior to admission. He repeatedly 
went on sick call complaining of pain in the knee and inability to 
walk properly. Ile was given a reprofile of L-4 (PULHES system) 
in the States because of severe pain in the right knee. Subsequent- 
ly his profile was changed to L-3 because of “chronic phlebitis.” 
He arrived in April 1952 in the Far Fast Command where he com- 
plained repeatedly of pain in the kriee. Information obtained from 
his company commander indicated that he,was worthless and had 
done no work since his assignment to the unit. 
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He walked with a bizarre limp which was most pronounced when 
he was under-.observation, He went on pass frequently and was 
observed playing baseball and taking part in other activities. 
There was a small healed scar over the medial aspect of his 
right knee, but no limitation of motion of the knee, no atrophy, and 
no evidence of phlebitis. His I. Q. was 70 (borderline intelli- 
gence). He constantly referred to the severe pain in his knee and 
stated that it prevented him from doing duty of any kind. When 
informed of his negative examination and told of the absence of 
incapacitating organic disease he became irate and exhibited his 
old profiles saying, “I know there’s something wrong with me be- 
cause the doctors done told me I got phlebitis and said I can’t do 
full duty.” 


Comment. This patient had an inadequate personality and had 
not been able to perform satisfactory work either in civil life or 
in the Army. Starting at 14 when he left school, he constantly 
used the complaint of knee pain to evade responsibility. His 
continuous failure to perform and his loud and persistent com- 
plaints had been treated as though he suffered from an organic 
condition despite negative physical findings, and he became firm- 
ly convinced of the presence of an incapacitating disease, 


OVERSYMPATHY OF MEDICAL OFFICER 


We have spoken of the patient as a person. The physician is a 
person, too. le may at times, in his relationship with the patient, 
feel uncertain and insecure and he may then act with indecision. 
Because illness provides the soldier-patient with an honorable 
escape from the hazards of combat, he constantly seeks both 
consciously and unconsciously for proof of that illness, It is not 
at all reassuring for the patient to be told, “I can find nothing 
wrong with you. I’m going to put you to bed for a week and I want 
you to take these pills. If you’re not better in 3 days or so we 
might have to hospitalize you.” Taking pills, going to bed for a 
week, and possibly being hospitalized are antithetic to “there’s 
nothing wrong with you” and the patient, perceiving this, will 
rationalize and believe, “there must be something seriously wrong 
with me and the doctor is afraid to tell me.” In this way he-frees 
himself of the onus of shirking combat, 


In similar fashion, the soldier rationalizes the attitude of the 
physician who is overly sympathetic to mean, “The doctor knows 
that I am suffering ftom a serious condition and that is why he 
feels sorry for me.” The following case report illustrates the 
soldier’s tendency to rationalize the physician’s attitude to 
assuage his own feelings of guilt. 


Case 4. A 24-year-old soldier with 2 years of active military 
service was admitted to an evacuation hospital in Korea for ob- 
~ servation because of pain in his left thigh which he noted 1 week 
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after arriving in Korea. The pain came on while he was on his 
first patrol action. He completed the mission, then reported to 
sick call, was advised to rest, and was given APC capsules. The 
pain disappeared and he returned to duty on the following day. 
The pain recurred and he was again seen on sick call. Physical 
examination at that time was negative and he returned to duty. 
He reported to sick call a third time and was admitted to the 
hospital where a surgical work-up was negative and he was 
transferred to the neuropsychiatric service. He stated that he 
had had the first attack of pain while participating in the obstacle 
course during basic training. The pain was not incapacitating and 
he was able to carry out all of his duties successfully. He was 
told of the negative findings and advised to learn to live with the 
pain. He returned to duty but was re-evacuated 2 days later with a 
note from the medical officer stating, “This man complains of 
severe pain in his leg and will be evacuated every day if nec- 
essary until something is done for him.” At the time of his sec- 
ond admission he had a bizarre limp and was openly hostile 
stating that “the battalion surgeon is the only one who under- 
stands me. He knows how sick I am and he looks out for me.” 


He openly refused to return to duty and stated that nothing was 
being done for his pain. All attempts at rehabilitation failed. He 
filed a complaint with the inspector general about the doctors who 
“mistreated” him. 


Comment. At the time this patient was first seen on the neuro- 
psychiatric service it was evident that he was not suffering from 
an organic lesion and that his complaint of pain did not in- 
capacitate him in any way for combat service. On his 2 patrol mis- 
sions he was able to keep up with the group and voiced no com- 
plaint until after the mission was over. He was reasonably well 
motivated and seemed to accept the injunction of “live with it. 
He capitalized on the overly sympathetic attitude of the battalion 
surgeon and thereafter refused to perform further duty on the 
grounds that he was too sick. 


HOSTILITY OF MEDICAL OFFICER 


Hostility on the part of the medical officer towards his soldier- 
patient may also serve to fix and intensify the patient’s com- 
plaints. Here again, through the process of rationalization, the 
physician’s attitude can be shaped to meet the patient’s needs. 
Thus an outburst of anger on the part of the physician may lead 
the patient to believe that the doctor does not know what is wrong 
with him and that that is why the doctor is so mad. (“He is not a 
good doctor and I’m really sick.”) Thereafter the patient’s symp- 
toms may become more intense and more diversified as he at- 
tempts to prove that the doctor does not know what is wrong with 
him. 
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Too frequently complaint and incapacitati.n are considered to 
be synonymous. That this is not the case is evidenced by the 
large number of people both in civil and military life who satis- 
factorily perform their daily work despite the presence of such 
subjective complaints as headache, backache, weakness, dizzi- 
ness, et cetera, Although the physician’s mission is to alleviate 
suffering it is equally true that he cannot be expected to relieve 
every patient of every complaint. The patient who suffers no true 
organic disease but who offers a persistent subjective complaint 
may fail to get well in spite of treatment and the physician must 
not feel constrained to order more tests, more studies, and more 
consultations in an effort to cure the patient of his supposed in- 
capacitation. It is far more helpful for the patient to be told that 
his complaint has been investigated and found to have no organic 
cause and that he must learn to live with it. 


The unthinking statement and the slip of the tongue may further 
the development of iatrogenic disease. The ‘open chart” as a 
producer of iatrogenic disease is illustrated by the following case 
report, 


Case 5. A 22-year-old officer was admitted to a hospital in 
Japan as a surgical evacuee from Korea with the diagnosis, 
shell fragment wound of the right thigh with severance of the 
sciatic nerve. He had volunteered for duty in Korea and was 
wounded in action in November 1951, He was unable to move his 
left leg and had anesthesia over the right sciatic nerve distribu- 
tion below the level of his wound. Surgical exploration of the 
supposedly severed nerve was not carried out and the patient was 
evacuated to Japan. 


Initially the wound was clean and there was indication of re- 
turn of function of the sciatic nerve, The impression of severance 
was changed to severe contusion and secondary closure of the 
wound was performed. The wound healed well but the patient con- 
tinued to have evidence of severe weakness of his right foot and 
complained of anesthesia of his foot and calf. He was early en- 
couraged to walk using a cane, He was given physiotherapy but 
failed to make consistent progress. He seemed reluctant to co- 
operate in his treatment and refused to exercise. When a psychi- 
atric consultant questioned him about his lack of co-operation he 
said that he read his chart daily and had gone to the medical 
library to learn about severance of the sciatic nerve adding, 
“That’s a very serious thing and it’s important that I not walk.” 
He then stated that he had seen the change in diagnosis to con- 
tusion and had read about this condition in the medical library 
adding, “That’s not as bad as a severed nerve but it’s still very 
serious and I] really shouldn’t move the leg at all.” 
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Comment. Actually this patient suffered only a mild contusion 
of the sciatic nerve. There was prompt return of some function 
within 3 days of his injury. Electrodiagnostic studies of the 
sciatic nerve demonstrated minimal loss of function. The patient 
had little faith in his physicians because of the change in diag- 
nosis which appeared in his chart. He was firmly convinced that 
he had suffered extensive damage to the nerve and his failure 
to co-operate in his treatment was a direct result of this. He had 
developed iatrogenic sciatic nerve palsy as a result of reading his 
clinical record and finally had to be evacuated to his homeland be- 
cause he was “incapacitated” for active duty. 


. RASH STATEMENTS BY MEDICAL OFFICERS 


Although the patient should always be informed of the fact that 
he is being evacuated or transferred, certain ‘unthinking state- 
ments should never be made by the physician. “I’m going to send 
you back to Japan and they will operate and cure you” is an ex- 
ample for should the doctor in Japan, as a result of his examina- 
tion, studies, and previous experience, decide that an operation is 
contraindicated, he is then in an awkward position because the pa- 
tient has already been told that he was to have an operation. No 
amount of reassurance will convince him of the fact that an opera- 
tion is not indicated and invariably his condition will become 
“worse” while he attempts to convince both himself and his 
physician that a mistake has been made, 


Case 6. A 24-year-old soldier was originally admitted to the 
‘hospital in Korea with a fractured nose and transferred to an Army 
hospital in Japan with a diagnosis of deviated septum secondary 
to fracture of the nose. He had been struck in the nose with a 
bottle during a fight and had sustained a fracture of the nose 
which was reduced. Postoperatively he developed a secondary 
infection of the nose which responded to chemotherapy and he’ 
was returned to duty 1 week later. Thereafter he was seen re- 
peatedly on sick call complaining of pain in the nose and diffi- 
culty in breathing. Examination failed to disclose any obstruction 
to the airway, but after repeated visits he was rehospitalized and 
told that he was being evacuated to Japan for an operation which 
would cure him. 


On admission the fracture was found to be healed and there was 
only slight disfiguration. A slight septal deviation was present 
but the passageway was patent and the patient could breathe 
easily. No indication for operation existed and the patient was 
informed that he was to be returned to duty. He became hostile 
and abusive and a psychiatric consultation was requested. During 
this interview he repeatedly stated that the doctors were doing 
nothing for him. His negative findings were reviewed with him 
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but he insisted that he was unable to breathe properly and that 
only an operation would cure him. 


Comment. There was no indication for operating on this patient 
but he lodged a formal complaint against his medical officer 
claiming improper treatment and insisted that he could not per- 
form duty. His faith in physicians was destroyed and it was im- 
possible to reassure him that he suffered from no organic disease, 
It is wise never to promise the patient anything for which you 
yourself are not directly responsible and which you personally 
cannot fulfill. False promises destroy the patient’s faith in all 
physicians and preclude successful reassurance at a future date 
when such treatment may be essential. 


SUMMARY 


Factors are present in both the military patient and the medical 
officer which explain the high incidence of iatrogenic disease in 
the Army. Most prominent of these are the failure to recognize 
the normal visceral responses to anxiety, and the failure to treat 
properly patients with psychogenic disease. In both instances 
treating the patient as though he were sick serves to fixate his 
anxiety at the somatic level and to neglect the underlying emo- 
tional cause. Doubt, indecisiveness, and insecurity in the medical 
officer are reflected in his treatment, examination, attitude, and 
disposition of the case and predispose to the development of 
iatrogenic disease, 


BOOK REVIEWS 


Architectural Principles in Arthrodesis, by H. A. Brittain, O. B. E., Me As, 
M. Che, F. Re C. S., Director, Orthopaedic Services, Norfolk and Nor- 
wich Group of Hospitals; Hunterian Professor, Royal College of Sur- 
geons, England, et cetera, with a Foreword by Sir Harry Platt, M. D., 
M. S., Fe RoC. S, F. As C. S. (Hon), Emeritus Professor of Ortho- 
paedic Surgery, University of Manchester; President of the Interna- 
tional Orthopaedic Society; Consultant Adviser in Orthopaedics, Minis- 
try of Health. 2d edition. 196 pages; illustrated. Williams & Wilkins 
Co., Baltimore, Md., publisher, 1952. 


The author begins the second edition of this monograph by 
discussing the indications for arthrodesis, the common causes 
for failure of the procedure, and the architectural principles which 
should -be followed in its performance. He then discusses his 
application of these principles in the operations which he favors 
for ankylosing the major joints of the body. A chapter is de- 
voted to the technic for obtaining bone grafts with particular 
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emphasis on the tibia as a source for these and with only pass- 
ing mention of the use of the iliac bone, which he believes pos- 
sesses certain limitations. 


Dr. Brittain describes in detail his operation of ischiofemoral 
arthrodesis as well as a procedure which he terms the “V-arthro- 
desis of the hip.” The latter, he believes, is advantageous in the 
elderly or debilitated patient because little or no immobilization 
is required. The author’s technics for arthrodesis of the knee, 
ankle, wrist, elbow, and shoulder are thoroughly described, and 
in each instance one or more of the basic principles which he 
considers so important are incozporated. His method for obtaining 
spinal fusion combines some of the best features of the tech- 
nics of Albee, Hibbs, and Bosworth, stress being laid here, as 
elsewhere, on the principles to be followed. 


The final chapter is devoted to a description of the Naughton 
Dunn stabilization of the foot, an operation which enjoys the 
same popularity in Great Britain as does the triple arthrodesis 
of Ryerson in this country. The book is replete with illustrations, 
including many reproductions of roentgenograms. The author’s 
consistent application of the architectural principles which he 
has outlined is impressive. This book will prove to be of great 
interest to all physicians associated with orthopedic surgery. 

—Lt. Comdr. J. H. Cheffey, MC, USN 


Finality and Form, by Warren S. McCulloch, M. D., Professor of Psychiatry 
and Physiology; Neurophysiologist, Department of Psychiatry, Uni- 
versity of Illinois, College of Medicine, Illinois Neuropsychiatric 
Institute, Chicago, Ill. Publication Number III, American Lecture 
Series. A Monograph in American Lectures in Psychology. Edited by 
Molly R. Harrower, Ph. D., Research and Consulting Psychologist, 
New York, N. Y. 63 pages; illustrated. Charles C Thomas, Publisher, 
Springfield, Ill., 1952. Price $3.75. 


This monograph was originally delivered by the author as 
“Finality and Form in Nervous Activity” on 2 May 1946 at the 
American Museum of Natural History, New York, N. Y., as the 
fifteenth James Arthur Lecture on the evolution of the human 
brain. Four appendexes have been added to the original lecture 
to bring it up to date. Using the results of important neurophysio- 
logic research by himself and others, Dr. McCulloch hypothe- 
sizes the mechanisms of the highest and most complex functions 
of the nervous system. Although the book is well illustrated 
with diagrams, a background of neurophysiology would be essen- 
tial for the reader to fully comprehend the concepts advanced 
by the author.—Lé. Col. O. M. Weaver, MC, USA 
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ORAL SURGICAL PROBLEMS 
ENCOUNTERED BY THE 
EXODONTIST 


ROBERT H. MARLETTE, Major, DC, U. S. A. (1) 


ERTAIN aspects of minor oral surgery can be performed in 

Army surgical clinics with the same degree of success as 

that achieved by the specialist in private practice. The 
zeal, diligence, and ability of the practitioner are the determining 
factors. Because it is not feasible to assign a board-qualified 
oral surgeon to each post or station, exodontists and general 
practitioners who have an interest and aptitude for surgery should 
perform the necessary operations in these installations. Because 
of the pressure of routine extractions these dentists often refer 
or transfer patients whom they are capable of treating. Far from 
urging the neophyte in oral surgery to attempt treatment beyond 
his ability, I hope to stimulate the hesitant to give serious 
thought to comprehensive examination, better diagnosis, and 
early surgical treatment when needed, This will result in maxi- 
mal service to the patient, a decrease of timg lost for the soldier, 
and greater efficiency within the training organizations. 


One of the major problems in medicine today is cancer. The 
dentist must play a vital role as a cancer-detection agent. About 
50 percent of all cancers of the head and neck are seen first by 
a dentist (2). Every lesion of the buccal mucosa, lips, or tongue 
should be considered precancerous, or cancerous until proved 
otherwise, 


The exodontist should be able to make a differential diagnosis 
between (1) membranous lesions such as aphthae, mucous patch, 
or thrush; (2) nonmembranous lesions such as leukoplakia, lichen 
planus, or cheek-biting; and (3) bullous lesions such as pemphi- 
gus, erythema multiforme, and stomatitis medicamentosa. Lesions 
of the lips include chancre, mucous retention cyst, perleche, 
cheilitis, aphthae, papillomas, verruca, and carcinoma. A biopsy 
specimen should be taken from most solid cellular growths in 


order to establish the diagnosis. Tumors of the tongue, neck, 


(1) U. S. Army Dental Unit, Fort Leonard Wood, Mo. 
Sarnat, B.°G., and Schour, I.: Oral and Facial Cancer, Year Book Pub- 
li ers, Inc., Chicago, Ill., 1950. Pe 22. 
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lymph glands, and upper haif of the face should be referred to 
the specialist who will perform the biopsy and any surgical treat- 
ment indicated, Too many dentists dismiss lightly small in- 
nocuous-appearing lesions of the mouth which could be readily 
excised when first seen and diagnosed in the laboratory. 


It is less dangerous to take a biopsy specimen with a clean, 
sharp instrument than it is to have several observers manipulate 
and traumatize a lesion by palpation during the course of the 
examination. Taking a biopsy specimen may contribute to early 
metastasis. In taking such a specimen, a representative region 
should be chosen. The section removed should be thin and deep 
rather than broad and shallow and should include normal sur- 
rounding tissue taken through the margin of the lesion. An ellip- 
tical section is desirable, with cuts made vertical to the mu- 
cosal surface and converging to a V in the underlying tissue. 
Total biopsy is always indicated when the lesion is small. 
Crusts or sloughs from the lesion are not submitted for study. 
Crushing or mutilating the specimen should be avoided and after 
removal the specimen should be placed in 10 percent formalin. 
A report from a pathologist stating “no malignant condition 
found,” should not lull the oral surgeon into a false sense of 
security when the clinical course of the lesion suggests malig- 
nancy. In such cases a second biopsy specimen should be taken. 


Any malignant lesion of the mouth is easily recognized, easily 
treated, and easily cured if seen early. The recognition of le- 
sions of the mouth has been stressed within our installation and, 
as a result, the volume of lip, cheek, and tongue lesions treated 
in our exodontia clinic has more than trebled in the past few 
months, 


Another diagnostic problem often encountered in general prac- 
tice and frequently seen among Army personnel is temporoman- 
dibular joint pathology. The anatomy of this joint is of special 
importance to the dentist because it is by this means that the 
denture is articulated. Disturbances in the articulation usually 
result in disturbances of the occlusion. The action and physi- 
ology of the joint is well understood but the purpose behind the 
abnormal openings, deviations of the condylar path, overclosure, 
and ankylosis of the joint, often remains shrouded in mystery. 
Conditions resulting in facial asymmetry and tumors of the gle- 
noid fossa are beyond the scope of the exodontist, but in a few 
selected patients, accurate diagnosis will result in a simplified 
treatment plan. . 


Temporomandibular articulation syndromes are more often over- 
looked than recognized. Frequently patients who complain of 
abnormal opening, clicking noises, and chronic subluxation are 
erroneously advised to ignore their symptoms; others are mis- 
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diagnosed as atypical trigeminal neuralgia, avitaminosis, otitis 
media, or nonspecific parotitis (3). The diagnosis of a temporo- 
mandibular joint disorder is difficult, but in the absence of acute 
inflammation and erosion of the condyles or glenoid surfaces 
most patients can be treated successfully by the alert exodon- 
tist. If the patient does not have a simple overclosure, and if all 
the available evidence indicates merely an excessive excursion 
and crepitation due to abnormal looseness of the capsular liga- 
ment, injection of a 5 percent sodium psylliate emulsion into the 
joint cavity is the treatment of choice (4). We have modified this 
technic by routinely injecting a long-acting analgesic such as 
efocaine into the joint cavity 2 hours prior to the sodium psyll- 
iate injection. This eliminates the often severe postinjection 
symptoms frequently encountered. 


A specialist’s knowledge of the technics used in the removal 
of simple impactions, although desirable, is not essential. An im- 
pacted third molar can be removed easily, efficiently, and with a 
minimum shock to the patient by adhering to a few basic prin- 
ciples of flap design, conservation of blood supply, minimum 
amount of bone removal, and careful postoperative treatment. 
A properly made mucoperiosteal flap is the first essential. We 
favor the “southwestern” incision in which the tissue is under- 
mined at the neck of the second and first molar and carried over 
the impacted area distally and medially toward the lingual plate 
at- a 45° angle to the distal surface of the second molar. The 
incision must extend to the bone, otherwise the uncut periosteum 
will cause the gum to tear on deflection. The controversy re- 
garding bone removal versus tooth sectioning has generally been 
resolved in favor of tooth sectioning, but, in most patients with 
impactions, a minimum amount of bone must be removed. 


The question arises as to the use of a chisel, impactors, or 
bone burs. A combination of technics offer the best results. 
I follow the method of Cryer and use bone drills in the dental 
handpiece to perforate the bone with a series of holes, then unite 
them with a hand chisel. If a tooth is to be sectioned, I prefer 
the use of the impactor for the purpose of sectioning only. In 
most patients a crosscut fissure bur inserted deep into the mesial 
or distal root of the impaction, either before or after sectioning, 
can create access for insertion of an exolever by which either 
the whole tooth or individual roots can be elevated without in- 
juring the adjacent tooth or buccal plate of bone. 


A word of caution must be given to those who attempt extrac- 


tions and find they misjudged the ease of removal. As a general 


(3) Epsteen, C. M.: Temporomandibular articulation syndrome. Am. J. Me 
Se, 221: 457-461, Apr. 1951. i ; : 

(4) McKelvey, L. E.: Sclerosing solution in treatment of chronic subluxation 
of temporomandibular joint. J. Oral Surg. 8: 225-236, July 1950. 








64 U. S. ARMED FORCES MEDICAL JOURNAL (Vol. IV, No. 1 


rule, mesially inclined, lower third molars with the crowns lying 
no lower than the gingival crest are considered simple impac- 
tions. Vertically impacted molars with their crowns lying below 
the crest can be very difficult to remove. The removal of distally 
inclined impactions is not so difficult if they are located so far 
forward that the anterior crest of the ramus does not interfere 
with removal of the crown. The removal of horizontal impactions, 
-often appearing complicated, may only require removing the 
crown, sectioning the roots, and removing them in the space creat- 
ed by the crown removal. The removal of impactions lying near 
the inferior border of the body of the mandible and the removal 
of teeth lying deep or superiorly in the ramus should not be at- 
tempted without special training and skill. 


Contrary to the popular conception, the removal of upper third 
molars is not simple. The removal may be made with ease, but 
the danger of complications involving the adjacent sinus and 
heel of the maxilla demands that sound surgical judgment be 
applied before the operation is attempted. For this reason deeply 
embedded upper third molars should be left to the operator trained 
in their removal. 


Another important oral surgical problem is fracture of the 
maxilla or mandible. Treatment of this type of injury has often 
been needlessly complicated, placing it seemingly beyond the 
scope of the exodontist. Most simple jaw fractures, however, 
can be treated in an exodontia clinic if the operator has a thor- 
ough knowledge of the anatomy and physiology of the face and 
jaws. It should not require specialized training to learn the tech- 
nic of intramaxillary wiring. I prefer the multiple loop technic (65). 
A simple maxillary fracture can be immobilized by the use of the 
Winter arch bar, and mandibular fractures can be wired to the 
intact upper teeth for stabilization and reduction. Edentulous 
spaces should present merely a problem in the mechanical appli- 
cation of a proper design for a gold screw-lock type of splint 
with soldered bars and lugs, placed to receive the proper traction 
for reduction. In our clinics exodontists have treated 13 fractures 
of the mandible or maxilla since January 1952 with excellent 
results—good occlusion, no nerve or muscle deformity, and no 
impairment of function. 


(5) National Research Council, Division of Medical Sciences: Manual of 
Standard Practice of Plastic and Maxillofacial Surgery. Prepared and edited 
by the Subcommittee on Plastic and Maxillofacial Surgery of the Committee 
on Surgery of the Division of Medical Sciences of the National Research 
Council, and Representatives of the Medical Department, U. S. Army. (Military 
Surgical Manuals, Vol. .1.) W. B. Saunders Co., Philadelphia, Pa., 1942, 
PP. 272°276. 
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It is seldom necessary to consider a fractured jaw an emer- 
gency per se. Usually floating fragments require from 4 to 10 
days for fibrous union. A serious fracture is generally accom- 
panied by massive edema, ecchymosis, ptosis, and external or 
internal lacerations which make reduction difficult and unnec- 
essarily painful to the patient if attempted immediately after in- 
jury. The edema should be reduced, an airway should be estab- 
lished, antibiotics should be given, and measures should be taken 
to prevent shock before reduction of the fracture is attempted, 
unless a compound fracture is present. Reduction can normally 
be accomplished 2 or 3 days after injury. While the patient is in 
traction, it is important to start daily oral irrigations and mouth 
stimulation to maintain the tonus and vitality of the gums. 


A frequent mistake is to remove the appliances too soon. Trac- 
tion should be applied at least 3 weeks for maxillary fractures 
and 6 weeks for mandibular fractures. Postoperative roentgeno- 
grams will indicate the alinement of fragments and the absence 
or presence of callous formation. Treatment of a fractured jaw 
depends primarily on sound surgical judgment. Experience will 
only be gained by the proper application of the skills and ability 
inherent in the individual practitioner. 


SUMMARY 


Dentistry in the Armed Forces should give maximal serviée to 
the patient by making the most efficient use of the abilities and 
skills of the dental officers. Excision and biopsy of oral lesions 
is not beyond the skill of the average exodontist and it is urged 
that every dentist be cognizant of the importance of early recog- 
nition of oral and facial cancer. The treatment of chronic sub- 
luxation of the temporomandibular joint is not exceptionally dif- 
ficult and may be accomplished by an exodontist. Removal of 
simple impactions by the relatively inexperienced can be per- 
formed by adhering to the basic principles of surgery. Treat- 
ment of a fractured jaw may also be within the scope of the exo- 
dontist’s ability. 





BOOK REVIEWS 


Annual Review of Medicine, Volume 3. Editor: Windsor C. Cutting, Stanford 
University School of Medicine. Associate Editor: Henry W. Newman, 
Stanford University School of Medicine. 442 pages. Annual Reviews, 
Inc., Stanford, Calif., publisher, 1952. Price $6. 


Review articles have always maintained a popular appeal in 
medicine and this concept has been recently extended by the 
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authors of this volume to the broad field of internal medicine. 
This new volume represents the efforts of 17 contributors and 
covers clinical, laboratory, and experimental medicine. It does 
not duplicate the “Year Book of Medicine,” but offers an in- 
terpretation and integration by the contributor of those subjects 
falling within his special field. There is thus a continuity 
of thought and style which makes for greater readability. An 
extensive bibliography is presented at the end of each section. 
’ The last section of the book consists of an annotated list of 
review articles which have appeared between January and October 
1951. An author and subject index adds to the book’s value as 
a reference work. Much time and thought have gone into the 
preparation of this volume, and the resultant product merits the 
consideration of the internist who desires to keep abreast of the 


significant developments in his field. 
ain hs Col. 0. A. Wurl, MC, U. S. A. 


The Parasites of Domestic Animals, A Manual for Veterinary Students and 
Surgeons by Thomas W. M. Cameron, T. D., Me As, Ph. D., D. Sep, 
M. R. C. V. S., F. R. S. C.; Professor of Parasitology, McGill University; 
Director of the Institute of Parasitology, MacDonald College, Canada. 
2d edition, revised and enlarged. 420 pages; illustrated. J. B. 
Lippincott Co., Philadelphia, Pa., publishers, 1952. 


In this new edition of a work first published in 1934 and 
entitled “The Internal Parasites of Domestic Animals” the 
subject matter has been brought up to date and several new 
chapters have been added, one of which deals with arthropods 
of veterinary importance which accounts for the change in the 
title. The title page of this edition states that it is “A Manual 
for Veterinary Students and Surgeons.” It is considered that the 
term “manual,” which suggests a handbook that may be used 
for quick reference is somewhat misleading in this instance. 
Actually, the book is considered to be an excellent textbook for 
students and a fine reference work for others interested in the 
subject.. 


The book includes host lists, a bibliography, and an index. 
It is profusely illustrated with microphotographs and drawings 
depicting the life cycles of important and commonly-occurring 
parasites. Although treatments are given for each external 
parasite as it is discussed, the treatment of helminths is lumped 
into one chapter. The chapter on technic has been written 
essentially for the practitioner who does not have access to a 
well-equipped laboratory, and contains much practical information. 

—Lt. Col. K. H. Willers, VC, U.S. A. 
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PREDICTING THE EFFICIENCY OF 
1) PROBLEM SOLDIERS 


JOHN W. BURKETT, Major, MC, U. S. A. (1) 


HE psychiatrist assigned to an infantry division in combat 

renders valuable service, Is there, however, any justifica- 

tion for assigning a psychiatrist to a division in a noncombat 
status? The division psychiatrist has a number of duties, but 
one of his chief tasks is making recommendations when soldiers 
are referred to him by unit medical officers and commanding of- 
ficers. The soldiers referred to the psychiatrist have in most in- 
stances become a problem in their unit, a thorn in the side of 
their company commander or unit medical officer. For this reason 
they will be referred to as “problem soldiers.” These soldiers 
present a variety of personality problems, the commonest being 
chronic disciplinary problems, frequent appearance on sick call, 
insistence on discharge from the service or reassignment in a 
limited-duty status because of a minor physical or mental defect, 
and reaction to the minor stresses of noncombat service with 
nervousness, homesickness, or actual neurosis or psychosis., A 
decision must be made as to whether administrative discharge, 
hospitalization, or continuation on duty is in the best interests of 
both the patient and the service. This must be done before any 
attempt at environmental manipulation or psychotherapy is ini- 
tiated, 


The division psychiatrist is often simultaneously charged with 
coddling and harshness in his relationship to the soldier. He is 
charged with making decisions arbitrarily and often not in the 
best interests of the service. In this division a survey was con- 
ducted in an attempt to answer the following questions: 


1, Is a prediction of future performance of “problem soldiers” 
by the division psychiatrist of any value? 

2. Does this justify assigning a psychiatrist to an infantry 
division in a noncombat situation? 

Procedure. A questionnaire was devised and sent to the unit 


commander of every enlisted man who had been seen by the divi- 
sion psychiatrist between 1 February 1951 and 1 February 1952, 


During the first 4 months of this period, the division was in 


(D 4th Infantry Division. 
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the continental United States and the remainder of the time en 
route to and in the United States Zone of Germany. Of 551 ques- 
tionnaires sent. out, 336 were returned, Of this number a recom- 
mendation to continue on duty had been made on 273 of the sub- 
jects who were believed to be an asset to the service. The re- 
maining 63 had been recommended for administrative discharge 
because of inaptitude or unsuitability (AR 615-369), or unfitness 
(AR 615-368, AR 600-443). All men included in this survey had 
* been seen at least 3 months prior to requesting the unit com- 
mander to complete the questionnaire, 


Questionnaire. 


1, Soldier’s efficiency is: (3) superior, (2) satisfactory, (1) 
below average, (0) inefficient. 


2. He goes on sick call: (0) frequently, (1) often, (2) seldom. 


3. He is unable to perform consistently useful service because 
of physical or mental symptoms: (0) Yes, (2) No. 


4. He has become a frequent offender, disciplinary problem, or 
chronic AWOL: (0) Yes, (1) No. 


5. His effect on the morale of other men in his unit is: (2) good, 
(1) indifferent, (0) bad. 


The numerical values shown in parenthesis permitted a maxi- 
mum score of 10 and a minimum of 0 (average about 7). A score 
of less than 6 was taken to indicate unsatisfactory performance 
of duty and a score of 8 to 10 was taken to indicate superior 
performance. 


Results. The 273 recommended for continuance on duty and 
who were on duty at the time of the survey, received an average 
rating of 7.8. The 63 who were recommended for discharge but 
who were on duty at the time of the survey received an average 
rating of 5.4. 


Comment. Recommendations as to whether a man should con- 
tinue on duty or be discharged was based on the following crite- 
ria: The soldier’s current degree of efficiency, his past military 
adjustment, his basic life-long patterns of adjustment, and the 
degree of precipitating stress. Poor motivation or statements of 
inability or unwillingness to perform duty were only considered in 
connection with other criteria. Physical profile changes and 
recommendations for limited-duty assignments were initially used 
but abandoned because of administrative impracticability. To 
a certain extent this survey was weighted by the greater emphasis 
on reassurance, guidance, and psychotherapy given those who 
were recommended for continuance on duty. 
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CONCLUSION 


The average efficiency of those soldiers in the 4th Infantry 
Division who were recommended for continuance on duty by the 
division psychiatrist was compared with the average efficiency of 
those recommended for discharge. The average efficiency of those 
recommended for continuance on duty compared favorably ‘with 
that of the average soldier. Those who were recommended for 
discharge were, on the average, inefficient in their duties. It is, 
therefore, concluded that a prediction of the future performance of 
problem soldiers by a division psychiatrist in a noncombat situa- 
tion is sufficiently accurate to be of value and that many prob- 
lem soldiers, if properly selected, can render useful military 
service, The prediction of the efficiency of the problem soldier 
at the division level would be expected to be more accurate than 
such a prediction at the hospital level because of the ability of 
the division psychiatrist to deal more directly with both the re- 
ferring physician and the unit commander, 


BOOK REVIEWS 


The 1951 Year Book of Pathology and Clinical Pathology (January-December 
1951). Pathology, edited by Howard T. Karsner, M. D2, LL. D., Medical 
Reseatch Advisor to the Surgeon General, United States Navy; Clinical 
Pathology, edited by Arthur Hawley Sanford, M. A., M. D., Emeritus 
Professor of Clinical Pathology, Mayo Foundation;. Emeritus Consultant, 
Division of Clinical Laboratories, Mayo Clinic; Director of Laboratories, 
Rochester State Hospital. 454 pages; illustrated. The Year Book 
Publishers, Inc., Chicago, Ill., 1952. Price $5.50. 


This annual volume once more accomplishes the difficult task 
of consolidating the important and essential advances in the 
specialty which have occurred during the period. The format is 
one conducive to the orderly presentation of the subject matter. 
The special articles, which include such timely discussions as 
those on epidemic hemorrhagic fever, the pathogenesis of arterial 
lesions and of atherosclerosis, are of such excellence that the 
reader might well wish that additional special presentations 
were included. It is unfortunate that the editors restricted their 
personal comments, presumably to hold the volume down to a 
reasonable size. Many topics are of such controversial nature 
that the average reader would benefit by a few additional words 
f editorial direction. The section on clinical pathology will be 
appreciated by many for its numerous references to new and 


_improved technical methods, in addition to abstracts of articles 
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evaluating their worth. The accumulation of yearly volumes over 
a span of time provides a starting point for the investigation of 
new problems as they arise in the daily practice of laboratory 
medicine. Clinicians as well should find this volume of value. 
—Lt. Col. F. A. Mantz, Jr., MC, U.S. A. 


Diabetic Glomerulosclerosis, The Specific Renal Disease of Diabetes Mellitus, 
by Harold Rifkin, M. D., F. A. C. P., Lecturer in Medicine, College of 
Physicians and Surgeons, Columbia University; Adjunct Attending 
Physician, Medical Division, Montefiore Hospital; Associate in Medi- 
cine and Assistant Professor, Department of Bacteriology, Flower- 
Fifth Avenue Hospitals, New York Medical College, New York, N. Y.; 
Louis Leiter, M. D., Ph. D., Clinical Professor of Medicine, College of 
Physicians and Surgeons, Columbia University; Chief, Medical Division, 
Montefiore Hospital, New York, N. Y.; and James Berkman, M. D., In- 
structor in Pathology, College of Physicians and Surgeons, Columbia 
University; Associate Pathologist, Montefiore Hospital, New York, N. 
Y. A monograph in American Lectures in Metabolism, American Lecture 
Series Publication Number 130. 102 pages; illustrated. Charles C 
Thomas, Publisher, Springfield, Ill., 1952. 


This comprehensive monograph is an excellent presentation of 
the more recent knowledge on diabetic glomerulosclerosis, usually 
known as Kimmelstiel-Wilson syndrome. Several case histories 
are presented to illustrate the clinical aspects, followed by a dis- 
cussion of the pathology, pathogenesis, and clinical and labora- 
tory abnormalities found in this disease. The authors explain 
how a properly performed urinalysis, in which the urinary sedi- 
ment is examined for doubly refractile lipoid droplets in renal 
cells or casts containing cholesterol esters in addition to neutral 
fats, is one of the important means of diagnosis in the disease, 
A helpful outline for the differential diagnosis is given toward 
the end of the book, ending with a chapter on treatment, At 
present the latter is not very satisfactory, consisting entirely of 
supportive forms of therapy in controlling the primary diabetes 
mellitus and maintaining a proper control of the blood electro- 
lytes. Physicians are encouraged to study all patients with di- 
abetes mellitus thoroughly at the onset of the disease and to 
follow each patient closely for the rest of his life. The book is of 
primary interest to the specialist in interral medicine and the 
clinical pathologist.—Col. U. R. Merikangas, MC, U.S. A. 
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OCULAR FATIGUE IN THE 
RADAR OPERATOR 


RALPH S. RIFFENBURGH, Lieutenant, MC, U. S. N. R. (1) 


ground-controlled approach units were stationed, it was found 

that a disproportionate number of radar operators presented 
themselves at the eye clinic with complaints of tiring and head- 
ache during or following their work. A study of the causes for this 
was undertaken. 


I working with patients from both ships and airfields where 


Previous studies have shown relatively little biologic effect of 
radar, Follis (2) subjected guinea pigs to prolonged exposure to 
radar and found no changes on microscopic study of various 
organs, including the eye, Daily (3) found that about 22 percent of 
radar research personnel developed frontal headache and occa- 
sional intraocular pain, but only after several hours of direct 
exposure of the face to the transmitter unit, working at full 
capacity. 


Observation of working conditions and discussion of them with 
several crews have shown that there is great variance of con- 
ditions under which different groups work. The greatest variation 
from one group to another was found in the time a man remained 
on watch. The most frequent length of watch at one time was 
about % hour, with a maximum on one ship on which the men 
watched the radar screen for a full 4 hours. 


Examination of these men reveals in only a small percent of 
the cases any refractive error or ocular muscle imbalance which 
could be considered even a possible cause of symptoms, A num- 
ber of suggestions will be made to lessenthe incidence of tiring 
and ocular symptoms among radar operators. None of these will 
relieve the man who has an actual pathologic condition to account 
for his symptoms, and a complete examination of the eye is indi- 
cated to rule this out. 


No man should have to actually watch the radar gear for more 
than \% hour at one sitting, and a shorter time than this is prob- 


(1) U. S. Naval Hospital, Mare Island, Vallejo, Calif., at time of writing; now at 
Washington University School of Medicine, St. Louis, Mo. 

(2) Follis, R. H., Jr.: Studies on biological effect’ of high frequency tadio waves 
(radar), Am. J. Physiol. 147: 281-283, Oct. 1946. 


~ (3) Daily, L. E.: Clinical study of results of exposure of laboratory personnel to 


radar and high frequency radio. U. S. Nav. M. Bull, 41: 1052-1056, July 1943, 
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ably to be preferred. This does not necessarily mean more men 
on watch, but more frequent change-offs, because the period of 
rest necessary before returning to the radar gear is short. Ifa 
unit is shorthanded, it-is certainly not necessary for the man to 
have complete rest for this period, only ocular rest, and he may 
change off with, for example, the man om the voice communica- 
tion system. 


Radar operators who have been trained in the radar schools 
have been taught to watch the radar screen only intermittently, 
looking away at frequent intervals. There are, however, many 
men standing radar watch who have been trained haphazardly 
aboard ship. Many of them believe that it is necessary to keep 
the eyes focused on the radar screen at all times. Often this 
concept is fostered by untrained officers who insist that constant 
watch be kept, The habit of looking away for a period of at 
least slightly less than one sweep, every three or four sweeps, 
unless a contaet:is being followed, should be taught, Often it is 
practical to look away longer than this. 


As in many other occupations, posture is a factor in time of 
tiring and a~check should be made of the seating arrangements, 
They should be such that the operator can be comfortable and 
relatively relaxed, with adequate back support. 


There is undoubtedly an increase in tiring at certain speeds 
of sweep of the radar, but further study is necessary to de- 
termine the optimum speed combining both maximum comfort and 
efficiency in picking up contacts, At present, the operator should 
be advised to pick that speed, within the range advised for the 
type of search being conducted, which is most comfortable. 


It is usual for the operator to watch the screen in the most 
nearly complete darkness obtainable, As with television, however, 
too high a contrast level increases the rate of fatigue, thus 
making complete darkness not advisable. The optimum level of 
contrast between the screen and the surroundings is another 
factor which needs controlled research and can now only be ad- 
justed empirically to that found to be most comfortable. 


It might be advisable to have available. near the radar ap- 
paratus a pair of red goggles similar to those used by pilots for 
dark adaptation prior to night flying, When it is necessary to 
leave the relatively darkened area where the radar is located 
and be exposed to bright sunlight, these would lessen the dis- 
comfort of the sudden contrast, which may lead to headache. 
Théy would also make the adaptation to a functioning level 
quicker when the return to reduced illumination is made. 








EFFECTIVE TEMPERATURE AS A 
MEASURE OF HEAT EFFECT? 





























. GEORGE A. HEFFERNON, Colonel, MC, U. S.A 
ry HERMAN J. HITTNER, Second Lieutenant, MSC, U. S. A. 
ly STEPHEN L. KOCIS, Private, A. U. S. 
) 
- N June and July 1952, when the temperature soared to record 
nt heights, the post surgeon was often asked for an opinion 
at as to when the daily post activities should cease in order 
S, to reduce the number of casualties due to the effects of the 
is heat. Formulating such an opinion is difficult, yet such a deci- 
sion must at times be made. The necessity to secure data on 
which the surgeon could base his advice to his commanding 
of general launched the Preventive Medicine Section at this post 
» on a study to determine some combination of temperature, humid- 
id ity, and wind velocity which could be used as a basis for a 
recomm endation. 
is A search was made of many manuals and books relating to 
" body comfort, but it appears that there is a great deal of dis- 
id agreement on the subject of comfort and the ability to do work 
id under *hot” conditions, Various studies have been made with 
ie regard to relative humidity and air temperatures, but no agree- 
pe ment was reached until the problem was investigated by the 
st Research Laboratory of the American Society of Heating and 
r, Ventilating Kngineers in co-operation with the United States 
s Bureau of Mines and the United States Public Health Services (2), 
of In their work on metabolism, pulse rate, rectal temperature, 
or change in body weight, effect on systolic and diastolic pressure, 
5 and work output, it was concluded that the 3 factors, temperature, 
humidity, and wind velocity, could be varied over a wide range 
and a person would still feel the same degree of comfort. 
e Accordingly the term “effective temperature” (ET) was in- 
F troduced so as to include these 3 factors in a single, common 
4 term and a nomogram was developed by which the ET could be 
| read if the dry-bulb temperature, the wet-bulb temperature, and 
; the wind velocity were known. 
1 Various investigators have concluded that there is no partic- 






ular point of comfort (even with regard to the ET scale) but that 






- (1) U.S. Army Hospital, Fort Lee, Va. 
(2) Rosenau, M. J.: Preventive Medicine and Hygiene. 6th edition. D. Appleton- 
Century Co., Inc., New York, N. Y., 1935. pp. 879, 880, and 882. 
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there is a range known as the-“comfort zone.” In summer the 
comfort zone extends from an ET of 66° to 75° F. and the ‘line 
of feeling comfortable,” from an ET of 64° to 79° F. In winter 
the zone extends from an ET of 63° to 71° F. and the line of 
feeling comfortable from an ET of 64° to 74° F, This difference 
is due to the ability of the body to adapt itself, within limits, 
to surrounding conditions, The line of feeling comfortable is 
worthy of further explanation because it is indicative of the 
number of persons affected. In summer it was found that 98 
percent of the subjects were comfortable at an ET of 71° F. 
and about 50 percent were comfortable at an ET of from 68° 
to 75° F. Beyond the ET limits of 64° and 79° F. ET none of 
the subjects were comfortable. 


Although these figures afford a basis for comparison, it is 
apparent that training activities can be carried on while personnel 
are uncomfortable, for example, when the ET is 80° F. It is 
also understood that some people can work when the ET is 
between 85° and 90° F., but there is a point at which the 
number of persons affected by heat suddenly increases, thus 
making a training program extremely difficult to conduct, In 
order to determine the effective temperature for this post, a 
study was made of the records for June and July of the 3 atmos- 
pheric factors and the number of heat victims treated in the 
hospital. The data included the noon temperature as well as 
the high for the day in order that a comparison could be made 
in order to suspend activities before anyone succumbed to the 
heat, 


The data in table 1 were secured from recording graphs made 
by the Climatology Laboratory, Quartermaster Board, Fort Lee, 
Va. From these figures it was possible to find the ET by using 
the thermometric chart previously referred to (2). The number 
of persons treated for heat exhaustion was secured from the 
dispensary reports which are forwarded to the surgeon daily. 


It is to be expected that a certain number of heat victims 
will report to the dispensaries when the weather first becomes 
quite warm during the summer months. Troops require a period 
of acclimatization and it is believed that this is reflected on 
the graph during the first week in June (fig. 1). The ET did not 
rise above 80° F. and, therefore, it is concluded that these 
men overexerted themselves without such precautions as water 
and salt replacement and resting in the shade, In the next several 
weeks the usual number of victims to be expected were reported 
but on 25 June the high ET of 84° F. resulted in 8 patients 
being recorded. Only patients reported at the various dispensaries 
were recorded. We may assume that some patients were treated 
in the field. On 27 June the high ET was 85.5° F. and 21 pa- 
tients were reported. In the following weeks up to 21 July there 
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were a normal number of patients, but on 21, 22, and 23 July 
a large number were reported when the ET reached 84.5° F. 
This study was completed on 24 July and the findings were 
forwarded to the commanding general of the post. On the basis 
of recommendations arising from these findings, training activ- 
ities were suspended when the ET reached 83° F. on 28 and 29 
July. The low number of patients with heat exhaustion reported 
on these 2 days of intense heat indicates clearly the effective- 
ness of the program. 


The data gathered in June and July appear to indicate a 
direct relationship between a high ET and the number of heat 
victims. With an ET of 84° F. a large number of men will develop 
heat exhaustion. This would not necessarily be the critical 
ET for all posts because acclimatization of the troops is an 
important factor that is not considered in the data. A post near 
the equator, where the troops are accustomed to hot, humid 
weather, would have a higher critical ET and the reverse would 
oe true of a post located in a cold, dry region. 


SUMMARY 


A study was made to determine a combination of atmospheric 
conditions that would result in an abnormal number of heat 
victims. It was found that by using effective temperatures and 
comparing them with the number of patients with heat exhaustion 
reported, a very satisfactory index of their relationship was 
developed. These findings greatly assisted the surgeon at Fort 
Lee, Va., in advising his commanding general as to when it 
was advisable for training operations to cease in order to avoid 
an unusual incidence of heat prostration and stroke. 
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THE ROLE OF THIAMINE 
HYDROCHLORIDE IN DENTISTRY 


Part I (1) 


JAMES L. E. BOCK, Lieutenant Colonel, U. S. A. F. (DC) (2) 


LTHOUGH thiamine hydrochloride has been extensively 
used in numerous medical conditions, the literature is 
rather obscure regarding its use in dentistry. Primarily, 

this study deals with the effect of thiamine on painful dental con- 
ditions, but its general effects will also be discussed in an 
attempt to establish its role in dentistry. 


In order to have a comprehensive understanding as to the 
mechanism of action and intelligently to account for the results 
obtained, a preliminary study of thiamine was made encompassing 
its chemistry, physiologic functions, body requirements, and the 
clinical manifestations resulting from a deficiency. The general 
therapeutic use of thiamine was reviewed, Clinical observations 
were made of thiamine therapy in various painful dental con- 
ditions with particular attention to: (1) the extent of relief from 
pain, (2) the time required for relief, (3) the dose required, and 
(4) side reactions. 


The therapeutic results obtained by using various routes of ad- 
ministration were compared. The pain threshold of normal men 
and women was studied. The effect of thiamine on the pain 
threshold in the average normal adult was studied. The pain 
threshold in patients with painful dental conditions and the ef- 
fect of thiamine were evaluated. The efficacy of thiamine in the 
prevention of postoperative pain was determined. 


GENERAL CONSIDERATIONS 


Historical data. Thiamine is one of the factors of the vitamin 
B complex. In 1926, Jansen and Donath (3) first isolated thi- 
amine in crystalline form from natural sources. Windaus et al. (4) 


isolated the pure vitamin from yeast and established its empirical 


(1) The first of three articles on this subject. 

(2) Bolling Air Force Base, Washington, D. C. 

(3) Jansen, B. C. P., and Donath, W. F.: Mededeel. Dienst. Volksgezonheid Nederland. 
Indie, 1926, part 1, Pp. 186. 

(4) Windaus, A.; Tschesche, R.; Ruhkopf, H.; Laquer, F.; and Schultz, F.: Die 
Darstellung von Krystallisiertem Vitamin aus Hefe. Vorlaufige Mitteilung, Ztschr. f. 
Physiol. Chem. 204: 123°128, 1932. 
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formula. The name thiamin chloride was suggested by Williams (5) 
who, with Cline (6) hac been able to synthesize the vitamin. The 
terminology was accepted by the American Conference on Vitamin 
Standardization and the Council of Pharmacy and Chemistry of the 
American Medical Association (5) in 1937, but in 1940 this was 
replaced by the term “thiamine hydrochloride” (7). Synonyms are: 
Vitamin B,, vitamin B, hydrochloride, and aneurine hydrochloride. 


The biologic activity of 3 micrograms of crystalline thiamine 
hydrochloride has been adopted as the standard for the United 
States Pharmacopoeia unit (8) and the international unit. 


Description. ‘he vitamin is isolated as thiamine hydrochloride 
and chemically consists of thiazole and pyrimidine (9). It is 
water-soluble and is very unstable in neutral or alkaline solu- 
tions but is fairly resistant to heat and oxidation in an acid solu- 
tion. It is stable in a solution with a pH between 3.5 and 5.5 
but is less stable in a solution with a pH above 5.5. Commer- 
cially, it is synthetically prepared for oral administration in 
scored tablets, pulvules, and elixirs ranging in concentrations 
from 1 to 100 mg. per cc. It is prepared in a solution for parenteral 
use in concentrations from 10 to 100 mg. per cc. 


Physiology. Thiamine has been shown to act in the body as 
thiamine pyrophosphate (cocarboxylase). Peters and his co- 
workers (10-12) in a long series of experiments, studied the phos- 
phorylation of thiamine in animal tissue and found that it acts as 
a coenzyme playing an important part in carbohydrate metabolism, 
especially in oxidation of pyruvic acid. It was also shown to 
promote oxygen uptake in polyneuritic brain tissue of pigeons in 
vitro (13). Thus, thiamine is concerned with tissue respiration. 





(5) Thiamin chloride. Reports of the Council on Pharmacy and Chemistry. J. A. M. A. 
109: 952, Sept. 18, 1937. 

(6) Williams, R. R., and Cline, J. K.: Synthesis of vitamin B,. J. Am. Chem. Soc. 
58: 1504, Aug. 1936. 

(7) Annual Meeting of the Council on Pharmacy and Chemistry. Report of the Council. 
J. A. M. A. 115: 133, July 13, 1940. 

(8) The Pharmacopoeia of the United States of America. 12th revision. Mack Printing 
Co., Easton, Pa. 1942. p. 625. 

(9) Williams, R. R.: Chemistry of thiamin (Vitamin B,). J. A. M. A. 110: 727-732, 
Mar. 5, 1938. 

(10) Kinnersley, H. W., and Peters, R. A.: Carbohydrate metabolism in birds; brain 
localisation of lactic acidosis in avitaminosis B, and its relation to origin of symptoms. 
Biochem. J. 24: 711-722, 1930. 

(11) Peters, R. A. and Sinclair, H. M.: Studies in avian carbohydrate metabolism; 
factors influencing maintenance of respiration in surviving brain tissue of normal 
pigeon. Biochem. J. 27: 1677-1686, 1933. 

(12) Long, C., and Peters, R. A.: Pyruvate oxidation in brain; evidence derived from 
metabolism of a Keto-butyric acid&® Biochem. J. 33: 759-773, May 1939. 

(13) Peters, R. A.: Biochemical lesion in vitamin B, deficiency; application of modern 
biochemical analysis in its diagnosis. Lancet 1: 1161-1165, May 23, 1936. 
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It was early believed to play a significant role in protein anda fat 
metabolism but,in 1945, Dann (14) demonstrated that it may not 
be essential for protein metabolism by maintaining rats on an 
80 percent casein, thiamine-free diet for more than a year. The 
enzyme that is active in protein metabolism contains pyridoxine 
but not thiamine (15). 


Evans and Lepkovsky (/6) showed that the presence of fat al- 
ways decreased the amount of thiamine necessary and termed this 
phenomenon as “the sparing action of fat on the antineuritic 
vitamin.” They maintained rats on a diet containing as high as 50 
percent fat in the absence of thiamine for as long as 6 months 
without producing any signs of thiamine deficiency. Stirn et al. 
(17) demonstrated that when the carbohydrate component of a 
thiamine-free diet in rats was replaced by fats, the resultant 
diet alleviated the polyneuritic syndrome. Similar results were 
obtained by other investigators and led Jansen (15) to make the 
assumption that thiamine is not a constituent of any enzyme 
active in the metabolism of fat. Other investigators (18-21) 
showed that thiamine administered to rats and pigeons on a fat- 
free, thiamine-deficient diet resulted in an increase in fat pro- 
duction. This evidence seems to indicate that thiamine is nec- 
essary for the synthesis of fat from carbohydrates but plays no 
important part in the metabolism of ingested fats. Water metab- 
olism appears to be connected with carbohydrate metabolism. 
The exact mechanism is unknown, but edema may be the result of 
thiamine deficiency, This is best demonstrated in the patient suf- 
fering from wet beriberi. There is much evidence (22, 23) that 


(14) Dann, W. J.: Effect of thiamine-free, high protein diets on rats. Federation Proc. 
4: 153, 1945. 

(15) Jansen, B. C. P.: The Physiology of Thiamine. In Harris, R. S., and Thimann, 
K. V. (editors): Vitamins and Hormones, Vol. VII. Academic Press, Inc., New York, N. Y., 
1949. pp. 84-110. 

(16) Evans, H. M., and Lepkovsky, S.: Sparing action of fat on antineuritic vitamin B. 
J. Biol. Chem. 83: 269-287, Aug. 1929. 

(17) Stirn, F. E.; Arnold, A.; and Elvehjem, C. A.: Relation of dietary fat to thiamin 
requirements of growing rats. J. Nutrition 17: 485-495, May 1939. 

(18) McHenry, E. W., and Gavin, G.: B vitamins and fat metabolism; effect of thia- 
mine upon synthesis of body fat in pigeons. J. Biol. Chem. 128: 45°49, Apr. 1939. 

(19) McHenry, E. W., and Gavin, G.: B vitamins and fat metabolism; effects of thia- 
mine, riboflavin, and rice polish concentrate upon body fat. J. Biol. Chem. 125: 653-660, 
Oct. 1938. 

(20) Boxer, G. k., and Stetten, DeW., Jr.: Role of thiamine in synthesis of fatty acids 
from carbohydrate precursors. J. Biol. Chem. 153: 607-616, May 1944, 

(21) Whipple, D. V., and Church, C. F.: Effect of vitamin B, on respiratory quotient. 
J. Biol. Chem. 119: CIII, 1937. 

(22) Minz, B.: Cocarboxylase and synthesis of acetylcholine. Proc. Soc. Exper. Biol. & 
Med. 63: 280-281, Nov. 1946. 

(23) Von Muralt, A.: Thiamine and peripheral neurophysiology. In Harris, R. S., and 
Thimann, K. V. (editors); Vitamins and Hormones, Vol. V. Academic Press, Inc., New 


York, N. Ys, 1947. pp. 93-118. 
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thiamine is important in nerve metabolism. Von Muralt (23) has 
proposed that it not only be considered as a catalyst but also as 
a metabolic substance in nerve biochemistry. 


Thiamine is said to be essential in obtaining optimal growth in 
infants and children. Brown and Sturtevant (24) have reviewed a 
number of investigations concerning the thiamine requirements 
for the growth of rats in which sufficient evidence was presentec 
that tne vitamin is necessary for optimal growth. Dan and 
Cowgill (25), in studying female albino rats, determined that the 
thiamine requirement for good growth is 3 or 4 times that needed 
for maintenance. Control studies (26-28) on growing children 
showed that those with supplementary thiamine in the diet made 
a suvstantially greater weight gain than was made by children 
receiving ordinary diets. 


In the role of carbohyrdate metabolism, the principal function 
of thiamine is to oxidate pyruvic acid which is an intermediary 
metabolic product. Therefore a deficiency of thiamine allows an 
accumulation of pyruvic acid. Patients with beriberi have been 
found to have high levels of pyruvic acid in their blood, urine, 
and tissues (29). The accumulation of pyruvic acid in the brain 
seems to be directly associated with the appearance of nervous 
symptoms in thiamine deficiency (30). There is some evidence 
that thiamine is involved with the synthesis of glycogen from 
glucose and plays an important part in muscular activity. Lu and 
Platt (31) suggested that excessive muscular work may be 
responsible for the development of vitamin B, deficiency. 


Values for pyruvic acid as high as those in fulminating beriberi 
were obtained after exercise of thiamine-deficient subjects. 
Similar high values were obtained in subjects that were normal 





(24) Brown, R. A., and Sturtevant, M.: Vitamin requirements of growing rat. In Harris, 
R. S., and Thimann, K. V. (editors): Vitamins and Hormones, Vol. VII. Academic Press, 
Inc., New York, N. Y., 1949. pp. 171°199. 

(25) Dann, M., and Cowgill, G. R.: Vitamin requirement of female albino rats for main- 
tenance and growth. Am. J. Physiol. 109: 27-28, July 1934, 

(26) Morgan, A. F., and Barry, M. Me: Underweight children; increased growth secured 
through use of wheat germ. Am. J. Dis. Child. 39: 935-947, May 1930, 

(27) Summerfeldt, P.: Value of increased supply of vitamin B, and iron in diet of 
children. Am. J. Dis. Child. 43: 284-290, Feb. 1932. 

(28) Ross, J. R., and Summerfeldt, P.: Value of increased supply of vitamin B, and 
iron in diet of children. Am. J. Dis. Child. 49: 1185*1188, May 1935. 

(29) Platt, B. S., and Lu, G. D.: Studies on metabolism of pyruvic acid in normal and 
vitamin B,-deficient states; accumulation of pyruvic acid and other carbonyl compounds 
in beri-beri and effect of vitamin B,. Biochem. J. 33: 1525°1537, Oct. 1939. 

(30) Ochoa, S.: Cocarboxylase. In Evans, E. A., Jr. (editor): The Biological Action 
of the Vitamins; a Symposium. University of Chicago Press, Chicago, IIl., 1942. pp. 17- 


38. 
(31) Lu, G. D., and Platt, B. S.: Studies on metabolism of pyruvic acid in normal and 


vitamin B,-deficient states; effect of exercise on blood pyruvate in vitamin B, deficiency 
in man. Biochem. J. 33: 1538°1543, Oct. 1939. 
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in vitamin B, after exercising until exhausted. These sub- 


jects returned to normal after 1 hour. In subjects with vitamin 


B, deficiency there was delayed recovery after high values 


were obtained following exercise. 


Tissue distribution. Absorption of thiamine in the intestine 
takes place by simple diffusion (?2) and is confined largely to 
the small intestine (33), very little taking place in the large 
intestine (34). Thiamine is present in the body as free thiamine, 
thiamine pyrophosphate, and both in combination with proteins 
(35). The free thiamine circulates in the blood plasma and in the 
cerebrospinal fluid and the thiamine pyrophospnate is confined 
to the red blood cells; 90 percent of the total vitamin B, in the 


blood is in the pyrophosphate form, ranging in values from 4.5 
to 12 micrograms per 100 ml. of blood. Sinclair (36) found values 
ranging from 5.5 to 10.5 micrograms per 100 ml. of vlood and 
stated that a value of 4.5 or less can be considered as abnor- 
mally low. Ochoa and Peters (37) found that the brain, skeletal 
muscle, liver, and heart of rats and pigeons contained much more 
thiamine pyrophosphate than thiamine. About 70 percent of the 
total thiamine in muscle and heart was in the form of thiamine 
pyrophosphate and little or no free thiamine was found in the 
brain and liver. Williams (38) gave similar proportionate values 
for human tissues. Goodhart and Sinclair (35) stated that not 
only nucleated red blood cells but, probably, all nucleated animal 
cells have the power to phosphorylate thiamine. fecause thi- 
amine pyrophosphate is confined to the blood cells, it seems 
probable that thiamine is carried to the tissues and organs by 
the blood plasma in the free form where phosphorylation takes 
place. The conversion of thiamine into cocarboxylase appears 
to take place largely in the liver (37). Dephosphorylation takes 
place in the kidney and the vitamin is excreted in the free 


form (30). Cocarboxylase is not normally found in the urine (35). 


(32) Stockholm, M.; Althausen, T. L.; and Borson, H. J.: Mechanism of intestinal 
absorption of thiamin. Proc. Soc. Exper. Biol. & Med. 46: 387°390, Mar. 1941, 

(33) Friedemann, T. E.; Kmieciak, T. C.; Keegan, P. K.; and Sheft, B. B.: Absorption, 
destruction, and excretion of orally administered thiamin by human subjects. Gastro- 
enterology. 11: 100-114, July 1948, 

(34) Najjar, V. A., and Holt, L. E., Jr.: Biosynthesis of thiamine in man and its im- 
plications in human nutrition, J. A. Me As 123: 683-684, Nov. 13, 1943. 

(35) Goodhart, R. S., and Sinclair, H. M.: Estimation of cocarboxylase (vitamin B, 
diphosphate ester) in blood. Biochem. J. 33: 1099-1108, July 1939, 

(36) Sinclair, H. M.: Estimation of Vitamin B, in blood; furthur modification of Merkle- 
john’s method. Biochem. J. 33: 2027*2036, Dec. 1939, 

(37) Ochoa, S., and Peters, R. A.: Vitamin B, and cocarboxylase in animal tissues, 
Biochem. J. 32: 1501-1515, Sept. 1938. 

(38) Williams, R. J.: Significance of vitamin content of tissues. In Harris, R. S., 
and Thimann, K. V. (editors): Vitamins and Hormones, Vol. I. Academic Press, Inc., 
New York, N. Yo, 1943. pp. 229°247, 
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Storage, absorption, and excretion. ‘The total thiamine con- 
ceniration in the average human body is 25 mg. (39). Concentra- 
tions far below this may be found in persons suffering from pro- 
longed febrile disease or thiamine-deficient diets. Thiamine is 
not stored in the body to any appreciable extent and therefore a 
daily intake of the vitamin is essential in order to maintain 
optimum nutrition. Ingelfinger (40) pointed out that persons 
“saturated” with thiamine excrete practically all the additional 
thiamine administered. The body is capable cf absorbing only 
that amount which it can utilize over a relatively short period. 
Mason and Wiiliams (47) showea that the body can store thia- 
mine to a limited extent by giving 7.5 mg. to subjects daily for 
37 days, after which the subjects continued to excrete the same 
amount of thiamine as previously for 27 days even though the in- 
take of thiamine was inadequate. Kirk and Chieffi (12) showea 
that the daily intake of a 5-mg. tablet of thiamine results in the 
excretion in the stools of from '4 to 3/4 of the total amount in- 
gested. Similar results have been obtained with excretion not 
only in the feces but also in the urine (33). The most rapia 
urinary excretion was noted in from 3 to 8 hours after the oral 
administration of a single dose of 5 mg. of thiamine with food. 
Recovery of thiamine when large doses have been parenterally 
given have been almost immediate (43). Parenteral injections 
seem to give a maximum excretion of thiamine in the first hour 
and complete excretion within 24 hours. The larger the amount 
injected, the greater the percent of excretion, e. g., 15 percent of 
3 mg. but 80 percent of 50 mg. (44). 


Body requirements. There is wide difference of opinion as 
to the daily requirement of thiamine hydrochloride. The minimum 
daily requirement is set at 2 mg. per day by the National Ke- 
search Council, but the Food and Drug Administration sets it at 
1 mg. per day (45). Henschel et al. (46) estimated that the mini- 


(39) Ferrebee, J. W.; Weissman, N.; Parker, D.; and Owen, P. S.: Tissue thiamin 
concentrations and urinary thiamin excretion. J. Clin. Investigation 21: 401-408, July 
1942. 

(40) Ingelfinger, F. J.: Medical progress; parenteral use of vitamin preparations. New 
England J. Med. 233: 379, Sept. 27, 1945; 409, Oct. 4, 1945. 

(41) Mason, H.L., and Williams, R. D.: Urinary excretion of thiamine as index of 
nutritional level; assessment of valuq of test dose. J. Clin. Investigation 21: 247- 
255, Mat. 1942. 

(42) Kirk, J. E., and Chieffi, M.: Effect of oral thiamine administration on thiamine 
content of stool. Proc. Soc. Exper. Biol. & Med. 77: 464°466, July 1951. 

(43) Melnick, D.; Field, H., Jr.; and Robinson, W. D.: Quantitative chemical study of 
urinary excretion of thiamine by normal individuals.J. Nutrition 18: 593-610, Dec. 1939. 

(44) Borson, H. J.: Clinical application of thiochrome reaction in study of thiamin 
vitamin B, deficiency. Ann. Int. Med. 14: 1-27, July 1940. 

(45) Council on Pharmacy and Chemistry: Comparative cost of vitamin mixtures. 
J. A. Me A. 126: 29, Sept. 2, 1944, 

(46) Henschel, A. F.; Mickelson, O.; and Brozck, J. A.: Performance of normal young 
men on controlled thiamine intakes. J. Nutrition 26: 399, Nov. 1943, 
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mum requirement was 0.23 mg. per 1,000 calories of ingested 
food. Stare et al. (47) found that estimated requirements varied 
from 0.13 to 0.5 mg. per 1,000 calories of ingested food. These 
figures were based on normal, healthy persons and did not take 
into account the various factors other than caloric intake that 
might influence the requirements of thiamine. 


Factors affectiny vody requirements. The B. M. R. is a most 
significant factor inasmuch as an increase of the metabolic rate 
increases the thiamine requirement. Patients with febrile dis- 
eases (48), hyperthyroidism (49), increased muscular activity 
(31), or pregnancy and lactation (50) require an increased amount 
of thiamine. Williams and Mason (51), in experiments in which 
patients were maintained on thiamine-deficient diets, observed a 
decrease in the B. M. R. of from 10 to 35 percent from previous 
normal rates noted before the deficient diet was started. 


The type of diet consumed is another significant factor. Be- 
cause thiamine is essential in the metabolism of carbohydrates, 
it can readily be appreciated that the amount of carbohydrate in- 
gested would influence the amount of thiamine required. Thus, 
if a person were sustained on a relatively low carbohydrate diet, 
the amount of thiamine required would be less than if he were 
taking a high carbohydrate diet. 


Age may be an influencing factor. The child requires an in- 
creased amount of thiamine for optimal growth (26-28).Kirk and 
Chieffi (§2), in determining fasting levels of thiamine in the 
blood of 220 patients oetween 40 and 102 years of age, noticed 
a lowering of thiamine levels with increasing age. Blanchaer 
and Cameron (53) reported a decrease in thiamine excretion with 
increased age. In both of these observations, the blood pyruvate 
did not vary with increased age. This seems to indicate that the 
basal metabolism decreased as the age increased. 


(47) Stare, F. J.; Hegsted, D. M.; and McKibbin, J. M.: Nutrition. Ann. Rev. Biochem. 
14: 431-468, 1945. 

(48) Holt, L. E., Jr: Thiamine requirement of man. Federation Proc. 3: 171-178, 
Sept. 1944. 

(49) Peters, R. A., and Rossiter, R. J.: Thyroid and vitamin B,. Biochem. J. 33: 
1140-1150, July 1939. 

(50) Lockhart, H. S.; Kirkwood, S. B.; and Harris, R. S.: Effect of pregnancy and 
puerperium on thiamine status of women. Am. J. Obst. & Gynec. 46: 358-365, Sept. 1943. 

(51) Williams, R. D. (Rochester, Minn.), and Mason, H. L.: Further observations on 
induced thiamine (vitamin B,) deficiency and thiamine requirement of man; preliminary 
report. Proc. Staff Meet., Mayo Clin. 16: 433-438, July 9, 1941. 

(52) Kirk, E., and Chieffi, M.: Vitamin studies in middleaged and old individuals; 
thiamine and pyruvic acid blood concentrations. J. Nutrition 38: 353-360, July 1949, 

(53) Blanchaer, M. C., and Cameron, E.: Relation of thiamine clearance to blood 
levels on man. J. Nutrition 35: 391-397, Mar. 1948. 











88 U. S. ARMED FORCES MEDICAL JOURNAL (Vol. IV, No. 1 


Size and body weight appear to be directly related to the thi- 
amine requirement. Cowgill (54) suggested a formula which in- 
dicates that the ratio of the thiamine requirement to the caloric 
requirement increases with an increase in body weight. Climatic 
conditions may be important, particularly extremes of cold or 
heat. An increase of 50 percent in the thiamine requirement was 
ovserved in rats when the environmental temperature was de- 
creased from 78° to 55° F. (55). In another experiment on rats 
fed a thiamine-deficient diet, the length of survival was 27.6 
days for those kept at 2° C. as compared with 64 days for those 
kept at room temperature (56), Mills (57) observed that rats 
kept at 90° F. required twice as much thiamine for optimal growth 
as comparable rats kept at 68° F. 


The extent of physical exertion and activity determines in 
part the amount of the thiamine requirement. Thus, if a person 
indulges in heavy, manual labor, there is a much greater need 
for thiamine than if he performs light tasks. Muscular endurance 
is greatly decreased on a diet low in thiamine (58). The inges- 
tion of thiamine in the pure form following deprivation results 
in marked improvement in endurance, but the addition of B com- 
plex vitamins to diets already adequate in thiamine does not re- 
sult in increased muscular endurance. The breakdown of adeno- 
sine triphosphate appears to be the primary source of energy for 
muscular contraction (59). This compound is produced by the 
decarboxylation of pyruvic acid by thiamine pyrophosphate 
(cocarboxylase) (22). It follows then that increased muscular 
activity increases the thiamine requirement. 


The daily requirement can only be estimated in view of the 
many factors that influence the utilization of the vitamin. A 
safe minimum intake is about 2 mg. per day for the average 
person under normal circumstances, but, in recommending an 
optimal daily intake, all factors that influence utilization by a 
given patient should be considered. 


(54) Cowgill, G. R.: Human requirements for vitamin B,. In The Vitamins; A Sym- 
posium Arranged Under the Auspices of the Council on Pharmacy and Chemistry and 
the Council on Foods of the American Medical Association. American Medical Associa- 
tion, Chicago, Ill., 1939. pp. 229-248. , 

(55) Hegsted, D. M., and McPhee, G. S.: Thiamine requirement of adult rat and in- 
fluence on it of low environmental temperature. J. Nutrition 41: 127-136, May 1950. 

(56) Ershoff, B. H.: Effects of prolonged exposure to cold on thiamine requirement of 
rat. Arch. Biochem. 28: 299-303, Sept. 1950. 

(57) Mills, C. A.: Heightened thiamine and choline requirements in tropical heat. 
Proc Soc. Exper. Biol. & Med. 54: 265°266, Dec. 1943. 

(58) Archdeacon, J. W., and Murlin, J. R.: Effect of thiamine depletion and restora- 
tion of muscular efficiency and endurance. J. Nutrition 28: 241-254, Oct. 1944, 

(59) Nachmansohn, D.; Cox, R. T.; Coates, C. W.; and Machado, A. L.: Action poten- 


tial and enzyme activity in electric organ of Electrophorus electricus; phosphocreatine 
as enefgy source of action potential. J. Neurophysiol. 6: 383-396, Sept.-Nov. 1943. 
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Clinical manifestations of thianine deficiency. The classical 
findings of beriberi and polyneuritis have long been associated 
with thiamine deficiency. A frank deficiency (veriberi) is seldom 
seen in this country today (60), but when it occurs, there is 
little difficulty in diagnosis. Varying degrees of deficiency, 
ranging from the chronic and subclinical to the acute, due to a 
total lack of the vitamin may occur (6/). Patients with mild or 
borderline deficiency are more difficult to diagnose because of 
the vagueness of their symptoms. It is sometimes necessary to 
administer therapeutic doses to such patients in order to reach a 
positive diagnosis of thiamine deficiency. 


This usually is not seen as a separate vitamin deficiency but 
is more apt to occur in multiple avitaminosis and is commonly 
associated with clinical disorders and diseases producing symp- 
toms which are varied and superimposed on the primary condi- 
tion. Depending on the degree of thiamine deficiency, one or 
more of the following symptoms may be observed: anorexia, pe- 
ripheral neuritis, changes in reflexes, mental depression, loss of 
memory, muscular weakness and tenderness, insomnia, vague 
aches and pains, constipation, irritability, fatigue, hypersensi- 
tiveness to noise and pain, fear, apprehension, quarrelsomeness, 
headache, backache, dysmenorrhea, gastric distress, tenseness, 
paresthesias, tachycardia, and edema (51, 62-64). The systemic 
symptoms which are of primary interest to the dentist occur most 
frequently in association with dental disorders and involve the 
nervous and muscular systems. 


Oral symptoms include hypersensitive teeth (65) and hyper- 
esthesia of the oral mucosa (66). The tongue appears flabby, 
enlarged, edematous, and lacks muscle tone (64). Its lateral 
margins have indentations corresponding with the lingual con- 
tour of the teeth. Facial pain, paralysis, and neuralgias have 


(60) Gordon, E. S., and Sevringhaus, E. L.: Vitamin Therapy in General Practice. 
(General Practice Manuals) 2d edition. Year Book Publishers, Inc., Chicago, IIl., 1942, 

(61) Rosenberg, H. R.: Chemistry and Physiology of the Vitamins. Interscience 
Publishers, Inc., New York, N. Y., 1942. 

(62) Rosenbaum, M., and Bradley, J.: Central nervous system manifestations of 
nutritional deficiencies. M. Clin. North America 27: 431-439, Mar. 1943. 

(63) Vedder, E. B.: Pathology of beriberi. In The Vitamins; A Symposium Arranged 
Under the Auspices of the Council on Pharmacy and Chemistry and the Council on 
Foods of the American Medical Association. American Medical Association, Chicago, 
Ill., 1939. pp. 179-191. 

(64) Burket, L. W.: Oral Medicine. J. B. Lippincott Co., Philadelphia, Pa., 1946, 
pp. 388-391. 

(65) Mann, A. W.; Spies, T. D.; and Springer, M.: Oral manifestations of vitamin B 
complex deficiencies. J. Dent. Research 20: 269, 1941. 

(66) Afonsky, D.: Collective review; oral aspect of vitamin B complex deficiency. 
Oral Surg. 3: 1299-1330, Oct. 1950. 
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been attributed to thiamine deficiency (67-69). Weisberger (70) 
described small pinpoint vesicles occurring on the buccal 
mucosa, under the tongue, or on the palate and similar to her- 
petic lesions as being characteristic of thiamine deficiency, but 
most investigators attribute such lesions to a virus and not to 
thiamine deficiency. Some precancerous mouth lesions, in- 
cluding leukoplakia, have been linked to a deficiency of vitamin 
B (71). Neuralgia and postoperative pain following dental ex- 
tractions and other dental operations have been reported as 
being relieved with the administration of thiamine (72, 73), but 
the possible etiologic factor of thiamine deficiency has not been 
discussed in these conditions. 


The value of recognizing symptoms of thiamine deficiency in 
dental patients cannot be overemphasized because their elimina- 
tion with adequate vitamin therapy may make the difference be 
tween successful and unsuccessful treatment. 


Causes of deficiency. The cause of thiamine deficiency is 
fundamentally nutritional in nature and may de brought about by 
(1) inadequate intake of thiamine, (2) inadequate absorption of 
thiamine, (3) increased requirement of thiamine, and (4) ex- 
cessive loss of thiamine. 


1. Inadequate intake of thiamine may result from the ingestion 
of an insufficient quantity of food through (a) ignorance of 
proper standards of nutrition, (b) adherence to certain reducing 
diets, (c) chronic alcoholism in which the patient substitutes 
alcohol for food, ¢d) critical illness, (e) the necessity for intra- 
venous feeding following operation, (f) immobilization of the 
jaw following fracture, or (g) inability to masticate food properly 
because of complete absence of teeth, insufficient masticating 
teeth or new or poorly fitting dentures. 


(67) Borsook, H.; Kremers, M. Y.; and Wiggins, C. G.: Relief of symptoms of major 
trigeminal neuralgia (tic douloureux) following use of vitamin B, and concentrated 
liver extract. J. A. M. A. 114: 1421-1423, Apr. 13, 1940; correction 114:1942,May 11,1940. 

(68) Kalaja, L.: Uber die von Vitamin B, in der Therapie der Neuritiden und Neuralgien. 
Acta med, Scandinav. 107: 427-498, 1941. 

(69) Lerner, J. (Buenos Aires): La vitamina 8? (tiamina) en el tratamiento de la 
paralisis facial periférica. Dia méd. 11: 822-825, Sept. 4, 1939. 

(70) Weisberger, D.: Lesions of oral mucosa treated with specific vitamins. Am. J. 
Orthodontics (Oral Surg. Sect.) 27: 125°127, Mar. 1941. 

(71) Martin, H., and Koop, C. E.: Precancerous mouth lesions of avitaminosis B; 
their etiology, response to therapy and relationship to intraeoral cancer. Am. J. Surg. 
57: 195°225, Aug. 1942. 

(72) Osterloh, J. P.: Thiamine hydrochloride in treatment of “dry socket.” J. Am. Dent. 
A. 29: 1445-1446, Aug. 1, 1942. 

(73) Mathis, H.: Vitamin B, zur Bekampfung des Dolor post extractionem und anderer 
Schmerzzustande, fir das Rifstzeug des Stomatologen (vorlaufigue Mitteilung). Ztschr. 
f. Stomatol. 46: 201-202, May 1949. 
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2. Inadeauate absorption of thiamine may result from (a) pro- 
longed diarrhea (74), (b) excessive vomiting as in pregnancy 
(75), (c) the neutralization of thiamine by general alkalosis or 
by alkaline intestinal contents as associated with excessive use 
of antacids, achlorhydria, and the giving of alkaline powders to 
patients with peptic ulcer, (d) diseases and functional disorders 
of the liver (44), (e) diuresis as a result of excessive amounts of 
fluid ingested as seen in a forced-fluid regimen for certain pa- 
tients (76), and (f) inhibition of the synthesis of thiamine in the 
intestine in the presence of sulfonamides (34, 77, 78) and some 
antidiotics (aureomycin and chloramphenicol) (79). 


3. Increased requirements because of increased metabolism 
may be associated with (a) an increase in carbohydrate inges- 
tion, (b) vigorous muscular activity, (c) febrile diseases, (d) 
hyperthyroidism, (e) pregnancy and lactation, (f) extreme 
changes in climatic conditions, (g) the intravenous administra- 
tion of dextrose, and (h) general anesthesia (80, 81). 


4. Excessive loss of thiamine may be associated with (a) irri- 
tation of the facial nerve by exposure of the face to cold which 
results in Bell’s palsy, (b) facial paralysis due to trauma or 
surgical injury, (c) lacerations and traumatic injuries of soft 
tissues (82), (d) trauma produced by dental extractions and other 
surgical operations, (e) fractures, (f) severe ourns (83), (g) 





(74) Dann, M., and Cowgill, G. R.: Influence of diarrhea on vitamin B, requirement. 
Arch. Int. Med. 62: 137-150, July 1938. 

(75) McGoogan, L. S.: Severe polyneuritis due to vitamin B deficiency in pregnancy. 
Am. J. Obst. & Gynec. 43: 752-762, May 1942. 

(76) Cowgill, G. R.; Rosenberg, H. A.; and Rogoff, J.: Studies in physiology of 
vitamins; effect of administration of large amounts of water on time required for 
development of anorexia characteristic of deficiency of vitamin B complex. Am. J. 
Physiol. 95: 537-541, Dec. 1930. 

(77) Daft, F. S.; Ashburn, L. L.; and Sebrell, W. H.: Biotin deficiency and other changes 
in tats given sulfanilylguanidine or succinyl sulfathiazole in purified diets. Science 
96: 321-322, Oct. 2, 1942. 

(78) Day, H. G.; Wakim, K. G.; Zimmerman, W. H.; and McClung, L. S.: Nutritional 
status of rats on milk diets containing succinylsulfathiazole. J. Nutrition 31: 355-362, 
Mar. 1946. 

(79) Gewin, H. M., and Friou, G. J.: Manifestations of vitamin deficiency during 
aureomycin and chloramphenicol therapy of endocarditis due to Staphylococcus aureus; 
report of case. Yale J. Biol. & Med. 23: 332-338, Feb. 1951. 

(80) Govier, W. M., and Greer, C. M.: Studies on shock induced by hemorrhage; effect 
of thiamin on disturbances of carbohydrate metabolism. J. Pharmacol. & Exper. Therap. 
72: 321-330, Aug. 1941. 

(81) Blalock, A.: Traumatic shock. In Christopher, F. (editor): Textbook of Surgery. 
4th edition. W. B. Saunders Co., Philadelphia, Pa., 1945. pp. 1464-1468. 

(82) Govier, W. M., and Greig, M. E.: Studies on shock induced by hemorrhage; effect 
of Cellular damage on in vitro hydrolysis and synthesis of cocarboxylase by liver tissue. 
J. Pharmacol. & Exper. Therap. 79: 240-245, Nov. 1943. 

(83) Lund, C. C.; Levenson, S. M.; Green, R. W.; Paige, R. W.; Robinson, P. E.; 
Adams, M. A.; MacDonald, A. H.; Taylor, F. H. L.; and Johnson, R. E.: Ascorbic acid, 
thiamine, riboflavin and nicotinic acid in relation to burns in man. Arch. Surg. 55: 
557-583, Nov. 1947. 
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neuromas due to dental extraction, (h) neuralgias and painful 
sypmtoms due to amputations (84), (i) local infections, (j) di- 
arrhea (74), (k) loss of the coenzyme necessary for normal tissue 
respiration due to hemorrhage and shock (80, 82, 85, 86), and (1) 
diuresis (76). 


GENERAL THERAPEUTIC USE OF THIAMINE 


Of major importance in the therapeutic use of thiamine is its 
effect on the central and peripheral nervous system. Symptoms 
resulting from thiamine deficiency include mental depression, 
vague aches and pains, insomnia, nervousness and apprehension, 
loss of memory, ataxia, peripheral neuritis, neuralgia, and ir- 
reversible degenerative changes. 


Peripheral nervous system 


Polyneuritis or peripheral neuritis may be localized or gen- 
eralized (87). The primary causes of generalized neuritis are 
viruses, bacterial toxins, dietary deficiency, improper metabolism, 
and chemical: poisons. Local neuritis may be from mechanical 
and infectious causes. Thiamine deficiency may play a major 
role in the development of many types of neuritis (87-9/). The 
beneficial results of the therapeutic use of thiamine for neuritis 
seem to indicate that in many instances thiamine deficiency may 
be either a primary or a secondary factor in its development. 
The polyneuritis associated with beriberi, alcoholsim, pregnancy, 
diabetes, pellagra, cachexia, hyperthyroidism, chronic diarrheal 
diseases, :and postinfectious diseases are usually a manifesta- 
tion of thiamine deficiency and differ only in the mechanism by 
which they are brought about (88, 89). 


(84) Sliosberg, A.: Le Traitement des algies des amputés par la vitamine B, syn- 
thétique. Presse med. 47: 1589-1591, Dec. 6-9, 1939. 

(85) Govier, W. M., and Greer, C. M.: Studies on shock induced by hemorrhage; effect 
of thiamin on survival time. J. Pharmacol. & Exper. Therap. 77: 317-320, Aug. 1941. 

(86) Russell, J. A.; Long, C. N. H.; and Wilhelmi, A. E.: Biochemical studies on 
shock; oxygen consumption of liver and kidney tissue from rats in hemorrhagic shock. 
J. Exper. Med. 79: 23-33, Jan. 1944. 

(87) Aring, C. D.; Evans, J. P.; and Spies, T. D.: Some clinical neurologic aspects 
of Vitamin B deficiencies. J. A. M. A. 113: 2105-2110, Dec. 9, 1939. 

(88) Strauss, M. B.: Therapeutic use of vitamin B, in polyneuritis and cardiovascular 
conditions; clinical indications. In The Vitamins. A Symposium Arranged Under the 
Auspices of the Council on Pharmacy and Chemistry and the Council on Foods of the 
American Medical Association. American Medical Association, Chicago, Ill., 1939. 


PP. 193-202. 
(89) Jolliffe, N.: Treatment of neuropsychiatric disorders with vitamins. J. A. M. A. 


117: 1496-1500, Nov. 1, 1941. 

(90) Stern, E. L.: Intraspinal (subarachnoid) injection of vitamin B, for relief of in- 
tractable pain, and for inflammatory and degenerative diseases of central nervous sys- 
tem; preliminary report. Am. J. Surg. 39: 495-511, Mar. 1938 

(91) Stepp, W. O.; Kihnau, J.; and Schroeder, H.: Vitamins and Their Clinical Appli- 
cations. (Translated by Bouman, H. A. H.) Vitamin Products Co., Milwaukee, Wis. 1938. 
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Neuritis due to dietary deficiency is usually limited to the 
extremities. Although Cabot and Adams (92) stated that the 
cranial nerves are rarely involved, a significant percent of neu- 
l) ritides due to dietary deficiency in which the cranial nerves are 
) affected have been reported (79, 93-95). Such cases have been 
attributed to a thiamine deficiency. The fact that cranial nerves 
can be affected by dietary deficiency is, therefore, important to 
the dentist. It is likely that in the past many cases of facial 


ul 
i- 
ue 


: pain from this cause have gone unrecognized. The dentist must, 
: therefore, have a better understanding of the systemic condi- 
a tions commonly associated with thiamine deficiency and periphe- 
va ral neuritis. 

1.  Beriveri is characterized clinically by degenerative 
changes in the nervous system, including a multiple peripheral 
neuritis which may exist alone but is often combined with gen- 

1- eralized edema and serous effusions; and by a tendency to the 
re development of cardiac hypertrophy which frequently results in 
ly cardiac failure and sudden death (63). The treatment of acute 
al beriberi consists of the immediate administration of large doses 
or of thiamine supplemented by vitamin B complex. 

z 2. Alcoholic polyneuritis, once thought to be due to the toxic 
y effect of alcohol, is now generally believed to be due to thi- 
{ mine deficiency. Alcohol has no direct toxic action on peripheral 
’, nerves (96). Jolliffe et al. (96) have demonstrated in their stud- 


> ies on alcoholics that even when large amounts of whisky were 
ingested, polyneuritis did not develop if thiamine were given con- 
currently. They also observed that polyneuritis may develop 
y within from 7 to 21 days in alcoholics deficient in thiamine. 


3. The polyneuritis of pregnancy was regarded in the past as 
- the result of toxemia but more recently has been attributed to a 
vitamin deficiency (97). Severe polyneuritis is usually preceded 


™ by pernicious vomiting in early pregnancy (75). The thiamine 


on deficiency is brought about by a reduced food intake, lack of 
ck. Oe 
(92) Cabot, R. C., and Adams, F. D.: Cabot and Adams Physical Diagnosis. William 
ts Wood & Co., Baltimore, Md., 1942. p. 808. 
(93) Lewy, F. H.; Spies, T. D.; and Aring, C. D.: Incidence of neuropathy in pellagra; 
lar effect of cocarboxylase upon its neurologic signs. Am. J. M. Sc. 199: 840-849, June 1940. 
the (94) de Grdsz, S.: Retrobulbar neuritis due to malnutrition (nutritional amblyopia). 
the Ophthalmologica 118: 764-774, Oct.-Nov. 1949. 
39. (95) Gottlieb, B. (London); Vitamin *B” complex deficiency as cause of retrobulbar 
neuritis and peripheral neuritis in a chronic alcoholic and pipe smoker. Brit. J. Ophth. 
A. 25: 556°564, Dec. 1941. 
(96) Jolliffe, N.; Colbert, C. N.; and Joffe, P. M.: Observations on etiologic relation- 
in- ship of vitamin B (B,) to polyneuritis in alcohol addict. Am. J. M. Sc. 191: 515-526, 
ys- Apr. 1936. 
} (97) King, A. Be: Neurologic conditions occurring as complications of pregnancy. 
pli- Arch. Neurol. & Psychiat. 63: 471-499, Mar.; 611-644, Apr. 1950. 


Be 
234800 O- 52-7 








94 U. S. ARMED FORCES MEDICAL JOURNAL (Vol. IV, No. 1 


retention of food, and the increased requirements of thiamine 
due to the high carbohydrate diet supplemented by large amounts 
of dextrose which is given to comyat the pernicious vomiting. 
Siddall and Mull (98) found lowered amounts of thiamine hydro- 
chloride in the urine in patients with multiple pregnancy who had 
poor appetite and prolonged vomiting. The pregnant woman’s re- 
quirement for thiamine is 3 times that of a nonpregnant woman 
(50). 

4. Diabetic neuritis. The necessity of thiamine in carbohy- 
drate metabolism has in the past stimulated its use in the treat- 
ment of diabetes mellitus with beneficial results in some cases 
(89). Other investigators, however, have failed to ovserve any 
deneficial results except for the relief of diabetic neuritis (99- 
102). Viabetic neuritis may be a generalized neuralgic dis- 
turbance involving the entire nervous system with a predilection 
for the peripheral nerves (99). The disturbed metabolism in di- 
avetes may further a vitamin deficiency even in patients with 
well-controlled diabetes. Oral lesions associated with diabetic 
neuritis such as red, beefy tongue, smooth tongue, and cheilo- 
sis have disappeared with parenteral injections of thiamine and 
oral administration of yeast. Rudy (1/00) concluded that the 
chronic and severer manifestations of diabetic neuropathy demand 
intensive and prolonged therapy consisting of large doses of 
thiamine, supplemented by vitamin 8 complex. 


5. Chemical neuritis. Aring et al. (87) found no conclusive 
evidence that thiamine played a major role in the development 
of chemical neuritides. Sexton and Gowdey (1/03) found a close 
similarity between the neurologic manifestations and the effect 
on carbohydrate metabolism of arsenic poisoning and thiamine 
deficiency. They suggested that arsenic inactivates thiamine 
through interference with cellular function by combining with the 
enzyme proteins. The neurologic symptoms of arsenic poisoning 
are markedly improved by giving large doses of thiamine. An 
unusual case of neuritis of the masticatory branches of the 
trigeminal nerve which was secondary to arsenic poisoning has 
been reported (104). 


(98) Siddall, A. C., and Mull, J. W.: Thiamin status during pregnancy. Am. J. Obst. 
& Gynec, 49: 672°676, May 1945. 

(99) Rudy, A., and Epstein, S, Hy: Review of 100 cases of “diabetic neuropathy” fol- 
lowed from 1 to 10 years. J. Clin. Endocrinol. 5; 92°98, Feb. 1945. 

(100) Rudy, Av; Diabetic neuropathy. New England J. Med. 233: 684°689, Dec. 1945. 

(101) Trasoff, A., and Bordin, C.; Use of vitamin B, in diabetes mellitus; clinical 
study, Am, J, Digest. Dis. 8: 1-2, Jan. 1941, 

(102) Owens, L. B.; Rockwern, S. S,; and Brown, E. G,: Evaluation of vitamin B there 
apy Tor diabetes, Arch. Int. Med. 66: 679-687, Sept. 1940. 

(103) Sexton; G. B., and Gowdey, C. W.: Relation between thiamine and arsenical 
toxicity; preliminary report. Arch. Dermat. & Syph. 56: 634-647, Nov. 1947. 

(104) Friedman, A. P., and Olsen, C. W.: Cited in footnote reference (64). Pe 355- 
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Many of the side effects noted during aureomycin and chloram- 
phenicol therapy are caused by interference with the biochemical 
process involved in vitamin B metabolism. Gewin and Friou (79) 
reported the occurrence of peripheral neuritis, optic neuritis, and 
severe gastrointestinal bleeding following medication with these 
drugs. It is not known whether these disturbances were due to 
the destruction of the intestinal bacteria essential for thiamine 
synthesis or whether the drugs exerted a competitive blockage of 
intracellular metabolism which resulted in a thiamine deficiency. 
Beneficial results have also been reported from the treatment 
with thiamine of neuritides due to lead and sulfanilamide (105). 


6. Neuritis due to pernicious anemia is thought to be caused 
by a thiamine deficiency which is secondarily augmented by co- 
existing nutritional disorders (9]) and is relieved by thiamine ad- 
ministration in patients in whom liver preparations had corrected 
the anemia, but not the cord symptoms. Williams and Mason (51), 
in studies on induced thiamine deficiency, observed 5 patients 
with anemia whose erythrocyte counts were between 3,000,000 
and 3,500,000 and who were not relieved by the administration 
of iron, copper, and protein or riboflavin, choline, nicotinic acid, 
pyridoxine, and pantothenic acid. The hemogram revealed im- 
provement only when thiamine hydrochloride was administered. 
Another group (106) observed improvement of the neural mani- 
festations which persisted after antipernicious anemia therapy 
when thiamine was given. 


7. Pellagral neuritis. Thereis much evidence that there is an 
interrelationship between the various vitamins. McLester (107) 
believed the peripheral neuritis occurring in pellagrins to be due 
to a thiamine deficiency rather than a deficiency of nicotinic acid. 
He found that nicotinic acid would relieve the psychic and gastro- 
intestinal symptoms of pellagra but that thiamine is required for 
relief of the neuritis. Spies and Aring (108) observed similar re- 
sults. Sure (109), in experiments on rats, observed that chronic 
thiamine deficiency produces great losses of riboflavin in urine 
and lowers the retention of riboflavin in the blood. The mobili- 
zation of rivoflavin in the liver during digestion and assimilation 
by thiamine-depleted animals is relatively slight. Thiamine re- 


plenishment of depleted tissues by oral feedings brings about 


(105) Abstract: Nervous complications of sulfanilamide therapy. Lancet. 241: 162, 
Aug. 1941. 

(106) Zillhardt, J. C.; MacLean, K.; and Murphy, W. P.: Effect of thiamin on residual 
neural disturbances of treated pernicious anemia. Ann. Int. Med. 15: 33°43, July 1941. 

(107) McLester, J. S.: Borderline states of nutritive failure. (Da Costa Foundation 
oration.) J. A. M. A. 112: 2110-2114, May 27, 1939. 

(108) Spies, T. D., and Aring, C. D.: Effect of vitamin B, on peripheral neuritis of 
pellagra. J. A. M. A. 110: 1081-1084, Apr. 2, 1938. 

(109) Sure, B.: Vitamin interrelationships; influence of suboptimum doses of thiamine 
on urinary excretions of riboflavin. J. Nutrition 27: 447-452, June 1944. 
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a restriction of the riboflavin-mobilizing function. Ferrebee and 
Weissman (110), on the other hand, did not observe an increase 
in rivoflavin excretion in the early stages of thiamine deficiency, 
but did in the later stages when the thiamine requirement can be 
satisfied only by loss of the vitamin from the tissues. Veficien- 
cies of pyridoxine, pantothenic acid, and biotin do not influence 
the concentration of thiamine or riboflavin in the liver (1/1). 
These findings indicate that thiamine should be administered to 
all pellagrins in addition to riboflavin to assure the retention 
and utilization of riboflavin and to relieve the neuritic symptoms. 


Central nervous system 


1. Changes in behavior. There is both clinical and experimental 
evidence that thiamine deficiency leads to numerous disturbances 
of the central nervous system. A group of women with a diet de- 
ficient in thiamine were found to undergo changes of behavior 
and showed other psychoneurotic symptoms (51). They became 
depressed, irritable, quarrelsome, fearful, confused in thought, 
uncertain in memory, and lacking in their usual manual dexterity. 
Headache, backache, dysmenorrhea, soreness of muscles, gastric 
distress, tenseness, paresthesia, intolerance to noise, and in- 
creased sensitivity to painful stimuli were frequent complaints. 
All of these symptoms disappeared when thiamine was adminis- 
tered. Rosenbaum and Bradley (62) reported 3 patients in whom 
insomnia, nervousness, restlessness, dizziness, headache, and 
apprehension were improved by giving thiamine, Harrell (112) 
conducted a 2-year experiment on‘a group of school children in 
which he observed an increase in the mental avility in those who 
received a daily dose of 2 mg. of thiamine over that of the group 
who received no supplementary thiamine. 


2. Cancer cachexia. The general debilitation of the cancer 
patient, particularly in the advanced stages, is thought to be due 
to a vitamin deficiency. Such symptoms as mental depression, 
anorexia, weakness, and nervousness are relieved by the use of 
thiamine. Martin and Koop (71) noted that the histories of most 
patients with oral cancer showed a deficient diet and that a large 
percent of patients with both intraoral cancer and precancerous 
lesions showed beneficial results from the administration of vita- 
min B. Stern (90) treated 10 patients with inoperable cancer with 
intraspinal injections of thiamine and noted marked improvement. 


(110) Ferrebee, J. Ws, and Weissman, N.: Riboflavin and thiamine interrelationships 
in fats and in man, J. Nutrition 26: 459469, Nov. 1943. 

(111) Melnick, D., and Oser, B. L.: Physiological availability of vitamins. In Harris 
R. 5., and Thimann, K. V. (editors): Vitamins and Hormones, Vol. V. Academic Press, 
Inc., New York, N. Y., 1947. pp. 39°92. 

(112) Harrell, R. F.: Mental response to added thiamine. J. Nutrition 31: 283-298, 


Mar. 1946. 
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All felt better, appetites increased, pain was lessened or abol- 
ished completely, muscular control improved, speech and gait 
improved, and joints became more limber. 


3. Radiation sickness in cancer patients at one time was 
thought to be due to the toxic effect of the ozone generated in 
the field of exposure. It is now believed to be due to a vitamin 8 
deficiency and only aggravated by radiation therapy (77). It is 
possible that radiation interferes with cellular metabolism which 
results in such vitamin-deficiency symptoms as nausea, mental 
depression, and anorexia. These symptoms can be avoided by 
giving adequate doses of thiamine prior to radiation. Parenteral 
administration of thiamine is indicated once the symptoms have 
appeared. 


BOOK REVIEWS 


Progress in Fundamental Medicine, by Paul Cannon, University ot Chicayo; 
Jj. A. Cunningham, University of Alabama; Paul Klemperer, Mount 
Sinai Hospital, N. Y.; Albert Kligman, University of Pennsylvania; 
G. K. Mallory, The Mallory Institute; Tracy B. Mallory (Deceased), 
Massachusetts General Hospital; J. C. Paterson, University of Western 
Ontario; L. B. Stoddard, University of Kansas; W. Kenneth Cuyler, 
Duke University; and J. P. Wyatt, St. Louis University; J. F. A. Mc- 
Manus (Editor) University of Virginia. 316 pages; illustrated. Lea & 
Febiger, Philadelphia, Pa., publishers, 1952. Price $9. 


Each of the 9 chapters of this book is a review of the recent 
literature and a discussion by an authority, usually a pathologist, 
who has performed research work in the topic considered. They 
are (1) “Recent Advances in Parenteral Nutrition with Particular 
Reference to Protein Hydrolysates,” (2) “Melanotic Tumors of 
the Skin,” (3) ‘Pathology of Systemic Lupus Erythematosus,” 
(4) “The Diagnosis of Fungus Infections with Particular Ref- 
erence to Staining Methods,’’ (5) ‘‘The Liver,” (6) “A Survey of 
Techniques for the Histochemical Approach to Pathology,” 
(7) “Coronary Artery Disease,” (8) “The Problem of Carcinoma 
in Situ with Reference to the Human Cervix Uteri;” “The recog- 
nition of Carcinoma in Situ of the Cervix Uteri by Papanicolaou’s 
Method,” and (9) “Non-Silica Pneumonoconioses.” At the end of 
each chapter there is an excellent bibliography. 


The chapters on melanoma, lupus erythematosus, the histo- 
chemical approach to pathology, and the discussion of enzymes, 
coronary artery disease, and nonsilica pneumonoconioses are 
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particularly impressive. In the chapter on the liver the discus- 
sion of liver function tests could well have been omitted because 
these are well described in standard textbooks to better advan- 
tage. The authors give credit to Lucatello as the first to obtain 
tissue from the liver for biopsy purposes in 1895, but Vernois 
did this in 1844. In their discussion of the complications that 
follow needle biopsy of the liver, they do not mention biliary 
peritonitis which has been a more frequent and more serious 
hazard than hemorrhage. Many other features of this chapter, 
however, are excellent. 


The chapter on coronary artery disease describes the newer 
and more plausible concepts of the development of coronary oc- 
clusion and insufficiency. The discussion of the medicolegal 
aspects of this disease are particularly valuable, In the chapter 
on carcinoma in Situ of the cervix uteri, the author pleads for 
the consideration of the field concept of the cause of neoplasms 
rather than their origin from a single cell. Though he mentions 
the rarity of this type of cancer in Jewish women and nuns, he 
makes no allusion to the possible prophylactic value of circum- 
cision, an operation which apparently, circumstantially at least, 
is of prophylactic value in this carcinoma as well as that of the 
penis. 


The cover, binding, and paper are excellent. This book should 


be placed in all medical libraries and will have particular appeal 
to pathologists and to internists.—Capt. J. Love, MC, USN 


Intracranial Aneurysms, by Wallace B. Hamby, M. D., Professor of Neurological 
Surgery, The University of Buffalo School of Medicine and Dentistry, 
Buffalo General Hospital, Buffalo, N. Y. 564 pages; illustrated. 
Charles C Thomas, Publisher, Springfield, Ill., 1952. Price $14.25. 


The avowed purpose of this book—to assemble in one volume, 
enough of the data on intracranial aneurysms to allow the reader 
to get a comprehensive grasp of the subdject—is ably accom- 
plished. The author apologizes for the lack of continuity in 
his presentation of the subject, a defect which does make the 
book difficult to read. I can find no evidence of any omissions 
in the bibliography. The book is of value chiefly as a reference 
for the neurologist and the neurosurgeon. In this respect it is un- 
equaled.—Commander H. S. Colony, MC, USN 
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er JCHN F. BENSON, Captain, MC, U. S. A. 
al ELIEF of pain by intra-articular injections into weight- 
er bearing joints is an important factor in the treatment of 
or rheumatoid arthritis because it enables the patient to be- 
1S come ambulatory, improves his morale, gives him the impression 
1s that the doctor has definitely done something for him (thereby 
e making him receptive rather than apathetic to treatment), and 
- helps him to engage more actively in the physical medicine reg- 
. imen. Early ambulation of the patient with acute rheumatoid ar- 
e thritis is essential in reducing muscular atrophy, contracture of 
joints, loss of weight, demineralization of bone, and other com- 
i plications of prolonged bed rest. The work of Stevenson et al. (2), 
Freyberg et al. (3), and Hollander et al. (4) prompted us to make 





the following study of 17 patients with rheumatoid arthritis to 
evaluate the efficacy of intra-articular injections of hydrocorti- 
sone and attempt to apply its use to military medicine. 


METHOD 


A solution containing 25 mg. of hydrocortisone acetate per cc. 
was used. The joints were prepared by first shaving the over- 
lying skin, washing the skin with tincture of green soap, removing 
the soap with ether, and applying alcohol. The skin and under- 
lying tissues were infiltrated with 1 percent procaine solution. 
The synovial fluid of the knee joint was aspirated with a 20-gage 
needle through the medial subpatellar approach and the ankle 
joint bursa was aspirated through an approach anterior to either 
the medial or lateral malleolus. All available fluid was aspirated. 
The syringe used for aspirating was removed from the needle 
which was left in place; 25 mg. of hydrocortisone was injected 
into the knee joints and 15 mg. into the ankle joints. All aspirated 




















(1) Medical Service, Army and Navy Hospital, Hot Springs, Ark. 
(2) Stevenson, C. R.; Zuckner, J.; and Freyberg, R. H.: Intra-articular hydrocortisone 
(Compound F) acetate; preliminary report. Ann. Rheumat. Dis. 11: 112-118, June 1952. 
(3) Freyberg, R. H.; Patterson, M.; Adams, C. H.; Durivage, J.; and Traeger, C. H.: 
Practical considerations of use of cortisone and ACTH in rheumatoid arthritis. Ann. 
Rheumat. Dis. 10: 1-15, Mar. 1951. 

(4) Hollander, J. L.; Brown, E. M., Jr.; Jessar, B. A.; and Brown, C. Y.: Hydrocortisone 
and cortisone injected into arthritic joints. J. A. M.A. 147: 16291634, Dec. 22, 1951. 
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TABLE 1. Summary of results of 
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r | 
! Average Injections of 
_ | improvement | hydrocorti- mee 
ee Joint i) | (percent) sone(2) | —_ | —" 
| | a 
| | | Sub, | Ob. | Number | = | | 
Pe ee a ae 
1 j|Lefe ++ | 90 | Oo | 7 | 175 | 41 7 
| knee | 
| Left ; ++ | 100 | Oo | 1 | 25 | 1 | - 
2 |knee | | | 
Right | ++ | 80 ; OF | 7 | ims j 41 | 7 
} knee | | | | | | | 
3 \Right | +++ | 90 | 20 | 6 150 | 41 | 8.2 
‘knee | | 
4 |Lefe | ++ | 90 | So | 2 | so | 5 | 5 
| knee | ' | | | 
i Left | +#++ | 90 1 50 | 5 |} 125 | 44 | 11 
5s | knee | | | | 
Right | +##+ | 80 | 60 | 2 |} so} 9 | 9 
| knee ' | | | 
6 |Left ; ++ {| 10 | O | 2 | SO |; S| 5 
| knee | | | | 
‘Right | +++ | 80 | 50 | 2 | SO | = | 35 
- | knee | | | 
‘Left ' +44 | 80 {| 50 | 3 | 75 | 43 | 21.5 
| knee 
jRight | +++# | 50 | 30 | 7 | | SO 4 
3 ‘knee | | 
‘Left | +#++ | 50 30 | 7 .) 179 | so | 7 
} knee | | | 
9 | Right ++ | 100 so | 2 50 | 5 -] § 
| knee | | | 
10 | Right +++ | 100 | 50 | 2 |j so | 5 | 5 
| knee | | 
11 |Rignt | ++ | 0 | O | 2 so |] 5s |) CS 
| knee : | | ! 
12 |Right | ++++ | 80 so | 2 | 2 | 2 | - 
knee | | | | 
13. [Right | +++ | 80 | 20 2 | 30 7 | 7 
| knee | | | 
| Right | +++ | 50 50 1 |} 15 1 | - 
14 | ankle | | 
[Left | +# | 50 so; 1 6 | 1 . 
| ankle | 
15 jLeft | ++ | 80 ; 80 | 3 | 75 | 24 | 22 
| knee | | | | | 
16 |Lefe | ++ | 0 | 0 ; | 15 t i «& 
j ankle | | | 
Left | +4 | OF | O | 2 | 5 | 2 fe 
17 | ankle | oH 
|Right ++++ | 80 | 0 | 1 15 | 1 | . 
|ankle | | | | 
_| | | Ge 











(1) All men except patient 8. 
(2) 25 mg. in knee; 15 mg. in ankle. 
(3) Before treatment, 


(4) Period of treatment, 





(5) Average days between injections. 


(6) When last checked. 
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treatment with hydrocortisone(1) 


Joint fluid cytology 


Before | After | 


treatment | treatment | 
' 


ami a 
WBC | PMN | WBC | PMN | 
<onnictilenmineiiiit-tlaencnesleemannin a ot 


1,800} 53 


Remarks 











j | ! 
| 5,450 | 65 | Swelling and pain returned 24th day of treatment, then 
| | | subsided. 
120 | re ee | Soreness and aching absent for 40 days after treatment (6). 
| | ] | 
| j | | 
430 | 80 | 120 ! 44 | Swelling and pain returned on 30th day of treatment. 
| 
4,050 | 71 {2,350 ! 22 | Complaints returned 30 days after treatment; synovial 
| | thickening decreased. 
Ag. | - | 1,700 | 66 |Slow improvement in objective signs; subjective relief 
| maintained, ° 
9,350 | 82 7,750 62 | Out of bed in 3 days; slight swelling on 27th day after 
| | | treatment; no return of fluid following aspiration and 
11,500 | 85 | NF - | treatment. 
| | | | 
| | 
1,260 | 68 | NP fs No objective or subjective response. 
| | | 
| | 
2,150 |; 80 | 1,760 | 84 | Re-treatment necessary after 35 days. 
| | | | 
| 
3,000 | 96 1,920 | 83 | Minor chronic joint signs and symptoms 30 days after 
| | | treatment. 
3,100 ™ | PY - | Chronic rheumatoid arthritis with deformity; returns 
| | | weekly for injections. 
1,300 | 96 |1,250| 70 | Relief lasts about 6 days. 
| | 
| | | | 
1,200 | 66 | Bl. - Marked subjective relief for 30 days (6). 
| 
SP + | 1,250 | 60 | Marked subjective relief for 30 days (6). 
| | 
100 {| 2 | 3,600 | 40 Chronic arthritis with contracture; no response. 
| | | 
5,500 | 68 - - | Joint overexercised; fluid developed; improvement 
| | maintained, 
3,465 | 65 | NF | = _ | Marked relief; increased ability to walk. 
| | | | 
| | | 
NF | - | - | 4 Relief; patient able to walk; improvement main- 
| | tained 
NF : BS oe a 
| | | | 
1,650 32 | 960} 39 | Fluid returned in 14 days; third injection; remission 
| | | maintained for 30 days (6). 
NF | - | = ot Joint more painful on day following treatment. 
| | 
NF - | - | + |! No response. 
| 
6,500; 61 | - | = | Excellent subjective relief for 5 days. 
} 
| | ! 
Ee 
Sub. = Subjective WBC = leukocytes NF = no fluid 


Ob. = Objective PMN = polymorphonucleocytes Bl. = bloody 
Ag. = agglutinated 
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synovial fluid was sent to the laboratory within 1 hour where it 
was cultured and total and differential leukocyte counts were 
made. The schedule for injections was determined solely by the 
time it took for significant joint pain to return. 


RESULTS 


Sixty-eight injections were made into 23 joints. The results 
are shown in table 1 which follows the form used by Stevenson 
et al. (2) to facilitate comparison. Our results were similar to 
those previously reported (2-4). Subjective improvement included 
relief of pain and stiffness, ability to sleep better, reduced re- 
quirement for analgesic drugs, and ability to walk with less or 
no pain. This varied in degree and duration. Four joints showed 
little or no (0 to 10 percent); 4, moderate (30 to 70 percent); and 
15, marked (80 to 100 percent) subjective improvement. In general, 
the relief lasted from 2 to 7 days. Occasionally, there were longer 
periods of relief. Four patients were promptly relieved subjective- 
ly, and remained so for 30 days, after receiving only 1 or 2 in- 
jections. Which type of joint involvement would respond best was 
not determined, but in general the most promising results were 
obtained in the acute, painful joints with fluid and the poorest 
results were observed in the chronic, mildly painful joints with 
thick, boggy synovia. 

Objective improvement consisted of a decrease in fluid, swell- 
ing, and tenderness and was observed in 15 of the 23 joints treat- 
ed, There was a significant decrease in the synovial cell count 
in 7 knee joints after treatment. Five joints, all of which con- 
tained a significant amount of fluid with an elevated cell count 
prior to treatment, appeared to have no excessive joint fluid after 
treatment. No correlation between subjective and objective im- 
provement could be made. 


No euphoria or other systemic effects due directly to the drug 
were experienced by any of the patients, but there did appear 
to be an improvement in the general condition of the patients, 
which was believed to be due to the relief of pain and other sub- 
jective complaints. 


DISCUSSION 


Hydrocortisone appears to be a valuable adjunct in the treat- 
ment of certain patients with rheumatoid arthritis, It is believed 
that intra-articular injection of 25 mg. of the drug into knee joints 
and of 15 mg. into the ankle joints is indicated if the joints are 
so painful that the patient must remain in bed. Most patients thus 
treated were able to walk with little or no discomfort within a few 
hours after treatment. Early ambulation encouraged the patient 
and enabled him to start physiotherapy and physical recondition- 
ing along with other conventional modes of treatment. To utilize 
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this adjunct seems to shorten the course of the disease and to 
make the patient comfortable much sooner than he otherwise would 
be. 


Intra-articular injections of hydrocortisone could undoubtedly 
be used to great advantage in the evacuation of patients over- 
seas to fixed hospitals in the United States and of certain pa- 
tients from station to general hospitals within the United States. 
Many patients at this arthritic center have been retained in 
overseas hospitals for prolonged periods of time because they 
were having severe pain. It is believed that many of them could 
have been comfortably transported soon after the onset of the dis- 
ease by the use of intra-articular hydrocortisone therapy. 


We should not rely on such intra-articular injections to alter 
the course of rheumatoid arthritis because hydrocortisone merely 
lessens pain in weight-bearing joints, permitting transportation 
and early ambulation. 


SUMMARY 


Sixty-eight intra-articular injections of hydrocortisone were 
made into 23 joints of 17 patients with rheumatoid arthritis. Siz- 
nificant subjective improvement occurred in 19 of the arthritic 
joints. Relief of pain enables early ambulation and prevents the 
adverse effects of prolonged bed rest. Objective improvement was 
noted in 14 of the 23 joints treated. Acutely painful joints seen 
early in the course of the disease seemed to respond better to 
hydrocortisone therapy than chronically involved joints with 
thickened, boggy synovia. Although hydrocortisone, given intra- 
articularly, should be a definite aid in evacuating overseas pa- 
tients with severe pain, it does not appear to alter the courseof 
rheumatoid arthritis. 





BOOK REVIEWS 


The Esophagus and Its Diseases, by Eddy D. Palmer, M. D., F. A. C. P., 
Lieutenant Colonel, Medical Corps, United States Army; Chief, Gastro- 
intestinal Section, Walter Reed Army Hospital; Consultant in Gastro- 
enterology to the Surgeon General. Illustrations by Phyllis Anderson, 
553 pages; illustrated. Paul B. Hoeber, Inc., New York, N. Y., pub- 
lisher, 1952. Price $15. 


Advances in thoracic surgery have made possible the correc- 
tion of many disease conditions affecting the esophagus. With 
this stimulus, roentgenographic and esophagoscopic examination 
of this organ is being employed with increasing frequency, skill, 
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and enthusiasm; disease is more often recognized, and hitherto 
obscure symptomatology explained, The author has provided a 
scholarly guide to the study of the esophagus. After considering 
in great, detail the anatomy and clinical physiology, he discusses 
the anomalies, malpositions, and individual disease states in 
25 chapters. References to the literature are extensive, Endo- 
scopic and surgical technics are not detailed but are mentioned 
if they are important points in diagnosis or therapy. The many 
line drawings and halftone reproductions of roentgenograms are 
of high quality, well-chosen, and well-printed. 


This book will be valuable to each member of the team treating 
diseases of the esophagus: the internist, roentgenologist, endo- 
scopist, and the surgeon. Written from the viewpoint of the in- 
ternist, its scope is not limited to surgical diseases of the 
esophagus nor its utility, to hospital practice. 

—Lt. Col. B. H. Sullivan, Jr., MC, U.S. A. 


The Mentally Retarded Child, A Guide for Parents, by Abraham Levinson, 
M. D., Professor of Pediatrics, Northwestern University Medical School; 
Professor and Head of Department of Pediatrics, Cook County Grad- 
uate School of Medicine; Chief of the Pediatric Neuropsychiatry Serv- 
ice and Chief of Staff, Children’s Division of the Cook County Hospi- 
tal; Senior Attending Physician, Sarah Morris Hospital of the Michael 
Reese Hospital; Senior Pediatrician, Mount Sinai Hospital; Director of 
the Dr. Julian D. Levinson Research Foundation. Prepared under aus- 
pices of the Dr. Julian D. Levinson Research Foundation. 190 pages. 
The John Day Co., New York, N. Y., publisher, 1952. Price $2.75. 


The author of this small but very readavle volume has brought 
together in the form of a handbook for parents the current know- 
ledge regarding the retarded child. The material is presented in 
a straightforward, yet warm and understanding manner. Dr. Levin- 
son begins with acceptance of and a discussion of the feelings 
and reactions of the parents of retarded children. This is fol- 
lowed by chapters on history, definitions,: anatomy, diagnosis, 
causes, prevention, education and training of the retarded 
child, prognosis, community and state responsibility, and re- 
search. There is also a short description of the Dr. Julian D. 
Levinson Research Foundation which fosters research and 
clinical study in pediatric neurology at the outpatient department 
of the Cook County Hospital in Chicago. A chapter dealing with 
the questions most frequently asked by parents at that clinic, 
along with the answers, reviews and summarizes the previously 
presented material. A bibliography and a list of state, county, 
city, and private institutions for mentally retarded children in 
the United States are included at the end of the book. This 
book is highly recommended to the physicians as well as to 
the parents of mentally retarded children. 

—Lt. Comdr. R. E. Switzer, MC, USN 


TORSION OF THE SPERMATIC 
CORD AMONG MEN OF 
MILITARY AGE” 


CLYDE L. DEMING, M. D. 


BURDICK G. CLARKE, Lieutenant Commander, MC, U. S. N. R. 


ROMPT recognition and surgical treatment of torsion of the 

spermatic cord will permit an organ to be saved which other- 

wise usually undergoes hemorrhagic necrosis and eventual 
atrophy. The disease is therefore important and should be re- 
garded as a surgical emergency. Among a group of 13 patients 
studied by us (2), the average age was 18.5 years, 


PATHOGENESIS 


The disease manifests itself as 2 distinct entities, In in- 
fancy, torsion occurs above the reflection of the tunica vaginalis 
on the cord, extravaginally, and results from the extreme mobility 
of the scrotal contents during this period of life. The commonest 
form of torsion occurs in young men and is theresult of abnormal 
testicular attachment due, with about equal frequency, either to 
defects of descent or to anomalous serous investments within 
the scrotum. The latter are usually bilateral and characteristically 
consist of absence of the gubernaculum testis and mesorchium 
with high investment of the tunica vaginalis about the spermatic 
cord (fig. 1). Torsion, which in these cases occurs within the 
tunica vaginalis,. occurs on one side or the other with about 
equal frequency and is occasionally bilateral. The twist may be 
in either direction, Among patients with torsion of incompletely 
descended testes, malignant tumors have been found in about 5 


percent, 
DIAGNOSIS 


The commonest conditions from which torsion of the spermatic 
cord must be distinguished are torsion of the appendix testis, 
strangulated hernia, traumatic orchitis or hematocele, acute 
epididymitis, and acute orchitis. If diagnosis is in doubt, post- 
ponement of operative exploration is seldom justified, 


(1) From the Departments of Urology, Yale University School of Medicine and New 


Haven Hospital. 
(2) Detailed analysis of this case material will appear in another article in preparation 


by the authors. 105 
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Among our patients, testicular pain invariably began abruptly. 
In none of the patients was it preceded by injury, and in 5 it oc- 
curred during sleep. Five patients had vomited. Although the 
findings varied, fever was usually low or absent, the pulse rate 
was normal, and mild leukocytosis was present with slight in- 
crease in the proportion of polymorphonuclear forms. In none of 
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Figure 1. Left scrotal contents of a patient who had 
previously lost the right testis as the result of torsion 
of the spermatic cord, The operation was performed as a 
prophylactic measure and disclosed absence of the 
gubernaculum testis and mesorchium with high investment 
of the tunica vaginalis about the spermatic cord. 


the patients were significant abnormalities elicited by urinaly- 
sis or prostatic palpation. A tender, indurated scrotal mass was 
present on the affected side and the scrotal contents were re- 
tracted upwards by torsion of the cord itself and by cremasteric 
spasm (fig. 2). The sign described by Prehn was of great value 
in differential diagnosis: Elevation of the scrotum intensified the 
pain rather than, as might be expected in epididymitis, relieved 
it. 
TREATMENT 


Torsion of the spermatic cord must be recognized as a surgi- 
cal emergency. Although spontaneous or nonoperative reduction 
may occur, the usual course is for reversible ischemic changes 
to be rapidly supplanted by hemorrhagic necrosis which gradu- 
ally evolves to atrophy and fibrosis. 
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The scrotal contents are exposed through a low inguinal or a 
scrotal incision, the scrotal coats and tunica vaginalis are 
opened, and the torsion reduced, If, after a reasonable interval, 
apparently normal circulation returns to the organs, orchidectomy 
is not carried out. The parietal layer of the tunica vaginalis is. 
excised as in operation for hydrocele and the testis anchored to 
the scrotal wall by a suture to each of its lateral surfaces, If the 





Figure 2, Upward retraction of left scrotal 
contents in a case of torsion of the 
spermatic cord of 3 hours’ duration. 


operation is performed soon enough, normal testicular structure 
and spermatogenic function will be preserved, In the majority of 
cases a Similar procedure will be indicated as a_ prophylactic 
measure on the other side of the scrotum and may be carried out 
simultaneously or at a second operation. 


ACKNOWLEDGMENT: The authors are grateful for the aid of Dr. Louis R. 
M. Del Guercio in preparing the illustrations, and of Dr. Muriel V. Hayward in 


making translations. 
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BOOK REVIEWS 


Culdoscopy, A New Technic in Gynecologic and Obstetric Diagnosis, by Alberi 
Decker, M. D. D. O. G., F. A. C. S., Clinical Professor of Gynecology 
and Obstetrics, New York Polyclinic Medical School and Hospital; Asso- 
ciate Attending Physician in Gynecology and Obstetrics, New York 
Polyclinic Hospital; Attending Gynecologist, Knickerbocker Hospital, 
with a foreword by Richard W. TeLinde, M. D. 148 pages; illustrated. 
W. B. Saunders Co., Philadelphia, Pa., publisher, 1952. 


This inexpensive and practical monograph is well written and 
excellently illustrated. It reveals the ingenuity and expertness 
of the author, as well as his extensive experience in culdoscopy. 
It is the first attempt to present the subject in a comprehensive 
manner. The first chapter is devoted to the history of visceral 
visualization. Following this, the pertinent anatomy of the vagina 
and related structures is presented. The relatively new gyneco- 
logic diagnostic instrument, the culdoscope, is described in de- 
tail together with the approved culdoscopic technic. The several 
indications and contraindications, technical details, and diag- 
nostic possibilities of culdoscopy are both practical and interest- 
ing reading. The monograph is replete with pertinent information. 
References are complete. The book is recommended to the stu- 
dents and physicians interested in obstetrics and gynecology. 

—Col. E. A. Zimmermann, MC, U.S. A. 


Physical Foundations of Radiology, by Otto Glasser, Professor of Bio- 
physics and head of Department of Biophysics, Cleveland Clinic 
Foundation, Cleveland, Ohio; Edith H. Quimby, Associate Professor of 
Radiology (Physics), College of Physicians and Surgeons, Columbia 
University, New York; Lauriston S. Taylor, Chief, Atomic and Radia- 
tion Physics Division, National Bureau of Standards, Washington, D. C.; 
and J. L. Weatherwax, American Oncologic Hospital and Graduate 
School of Medicine, University of Pennsylvania, Philadelphia. 2d 
edition, Revised and Enlarged. 581 pages; illustrated. Paul B. Hoeber, 
Inc., New York, N. Y., publishers, 1952. Price $6.50. 


Many significant changes from the first edition have been 
made in this new volume. Chapters on measurement and dosage 
of radioisotopes, on high energy accelerators, and on super- 
voltage equipment have been added. New dosage tables for 
linear radium sources are presented and the dosage tables for 
x-ray have been expanded to include amounts necessary to 
penetrate 8 mm. of copper. The new edition should be most wel- 
come to all students, residents, and physicians interested in 
radiology. The first edition has been required reading for those 
interested in this field, and the new edition will surely remain 
the outstanding single source of radiation physics as related to 
the field of medicine. —L¢. J. H. Heald, MC, U.S. N. 
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CLINICAL EVALUATION OF 
PHENYLBUTAZONE™ 


RALPH M. PATTERSON, Colonel, MC, U. S. A. 
JOHN F. BENSON, Captain, MC, U. S. A. 
PAUL L. SCHOENBERG, First Lieutenant, MC, A. U. S. 








HENYLBUTAZONE is a new oral medication used as an 
adjunct in the treatment of arthritis and allied disorders. 
It is a nonhormonal synthetic drug that has analgesic, anti- 
pyretic,and anti-inflammatory properties. In Europe it has been 
widely used alone or in combination with aminopyrine for a 
number of years. Such conditions as gout, rheumatic fever, 
rheumatoid arthritis, fibrositis, bursitis, neuralgia, herniated 
intervertebral disk, and sciatica have been reported as responding 
to this drug. In the United States there have been promising 
clinical trials by various investigators (2—5). Most of the recent 
reports have evaluated its effect on rheumatoid arthritis, spondy- 
litis, and gout, Steinbrocker et al. (3) stated that about 70 percent 
of rheumatoid patients received marked subjective relief and 
23 percent obtained marked objective improvement. Other in- 
vestigators (4, 5) did not observe as marked an objective ini- 
provement in their patients, but all agreed on its analgesic 
property. Phenylbutazone has shown its most dramatic results 
in the treatment of acute attacks of gout. Its effect is said to 
be superior to that of colchicine in relieving the pain of gout (5). 


In the belief that a closely controlled study of the effectiveness 
of this drug was indicated in rheumatoid arthritis, a group of 32 
patients was selected for study. They were chosen for their 
marked degree of discomfort and their lack of response to other 
forms of treatment. Of these, 20 had a diagnosis of peripheral 






























(1) Army and Navy Hospital, Hot Springs, Ark. 
(2) Kuzell, W. C.; Schaffarzick, R. W.; Brown, B.; and Mankle, E. A.: Phenylbutazone 
(butazolidin) in rheumatoid arthritis and gout. J. A. M. A. 149: 729-734, June 21, 1952. 

(3) Steinbrocker, O.; Berkowitz, S.; Ehrlich, M.; Elkind, M.; and Carp, S.: Therapeutic 
observations on butazolidin (phenylbutazone) in some arthritides and related conditions. 
Paper read before the Annual Meeting of the American Rheumatism Association, Chicago, 
Ill., June 6, 1952. In abstract by Pharmaceutical Division, Geigy Co., Inc. 

(4) Freyberg, R. H.; Boyce, K. C.; and Kidd, E. C.: Studies of butazolidin and buta- 
pyrin in patients with rheumatic diseases. Paper read before the Annual Meeting of the 
American Rheumatism Association, Chicago, Ill., June 6, 1952. In abstract by Pharma- 
ceutical Division, Geigy Co., Inc. 

(5) Kuzell, W. C., and Schaffarzick, R. W.: Phenylbutazone (butazolidin) and butapyrin 
in arthritis and gout. In press. 
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rheumatoid arthritis; 4 had spondylitis; and 8 had spondylitis 
with peripheral joint involvement. The severity of the disease 
varied widely. The majority had early manifestations of a 
moderate degree. Five of the group with peripheral joint involve- 
ment had marked gross deformity and acute symptoms. All patients 
were of military age, the average being 29 years. The duration 
of acute symptoms was from 1 to 18 months (average 6.7). All 
but 6 patients had been treated within the preceding months 
with intravenous typhoid vaccine, gold, or x-ray to the spine. 
The standard treatment consisted of 600 mg. phenylbutazone 
daily for 2 or 3 weeks. Thirteen patients were on this medication 
for 1 week or less and 2 were treated for over 60 days. 


The involved joints were observed daily. Twice a week a 
hemogram, urinalysis, and sedimentation rate were recorded. 
The patient’s comments on his subjective symptoms were also 
noted. 


TABLE 1. Results of use of phenylbutazone in 32 patients with rheumatoid 
arthritis * 





Subjective 





Objective 





Improvement 





Percent 










Marked 
Moderate 


Minimal 






None 


* A toxic reaction occurred in § (15 percent). 


In 21 patients intermittent placebo therapy was given over 
a course of 1 or 2 weeks. At no time did the physician or nurse 
know which patient was receiving the placebo, but in most cases 
the physician could guess correctly which patients were receiving 
the placebo by the subjective complaints. Five patients showed 
moderate subjective improvement while taking the placebo. Three 
of these obtained further relief when phenylbutazone was given. 


Results. Of the 32 patients, none obtained marked objective 
improvement or a clinical remission and only 28.2 percent ob- 
tained moderate to minimal objective improvement. Subjectively 
72 percent had marked to moderate relief of their pain, stiffness, 
and aching (table 1). 


Of those patients who received moderate objective relief, all 
had spondylitis. Increased mobility and decreased stiffness in 
their spines were noted. Six patients had minimal regression of 
their intra-articular effusion while taking the drug, but in none 
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did the effusion or swelling completely subside. One patient, 
a 35-year-old woman, with a long-standing peripheral rheumatoid 
arthritis, developed an acute prepyloric ulcer after 48 hours of 
therapy. This was proved by roentgenograms. The drug was 
immediately discontinued and medical treatment healed the 
ulcer within 3 weeks. 


Typical of the enthusiasm of the patients toward this new 
drug were such remarks as, *a super aspirin,” “much better 
than large doses of aspirin,” and “similar to x-ray therapy to 
the spine.” 


Reactions. Two patients had a transient euphoria and com- 
plained of insomnia after 1 week of medication, but this was 
not considered significant and the drug was not discontinued. 
These complaints lasted for only 3 days and spontaneously 
subsided. Two patients developed hematuria and neutropenia 
respectively, which necessitated the discontinuance of the drug. 
Both were concurrently receiving gold therapy which may have 
been the cause of the reaction. No dramatic weight gain, edema, 
nausea, or anemia were observed. 


CONCLUSIONS 


The antirheumatic effect of phenylbutazone has not been 
confirmed by the results obtained in this series of patients. 
Less than 30 percent of the patients were objectively improved 
and one-third of these were patients with spondylitis. In no 
patient was a clinical remission brought about, a sedimentation 
rate lowered, or more than a minimal amount of swelling reduced. 
What little objective improvement was observed could have a 
natural remission not related to the medication. The analgesic 
property previously reported was definitely observed in these 
patients. We believe that phenylbutazone is an excellent adjunct 
to the treatment of rheumatoid arthritis but that it produces no 
true antirheumatic effects. 





BOOK REVIEWS 


Antoine Lavoisier, Scientist, Economist, Social Reformer, by Douglas McKie, 
D. Sc., Ph. D., Reader in the History of Science in the University of 
London. 440 pages; illustrated. Henry Schuman, Inc., New York, N. Y., 
publisher, 1952. Price $6, 


Lavoisier is justly regarded as one of the real founders of 
modern chemistry. His elementary textbook on the subject con- 
tained the evidence that destroyed the old phlogiston theory. 
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He showed that air consisted mainly of two gases, one of which 
he named: “oxygen,” the first use of that name in chemistry. He 
showed the true nature of combustion and animal respiration. 
He made the first chemical analysis of water, and he drew up 
the first table of chemical elements. He greatly improved the 
manufacture of gunpowder; in fact, Dr. McKie believes that his 
work in this field had an important influence on the Napoleonic 
wars. The formulas and methods used by Lavoisier in the prep- 
aration of gunpowder were brought to this country by Pierre 
du Pont when he emigrated to the United States and eventually 
founded the great chemical firm of that name in Delaware. 
Lavoisier was also an advocate of what we now call social 
security. He made and published an important economic study 
of the wealth of France as a basis for taxation. Born in Paris 
in 1743, he died under the guillotine in 1794 in the turbulent 
days of the French Revolution. One of the greatest men of 
science it took, as his contemporary, the mathematician Lagrange 
said: “Only a moment to cut off that head, and a hundred years 
may not give us another like it.” All these things Dr. McKie 
describes in this fine biography. Particularly good are the 
accounts of the historical and social oackgrounds of eighteenth 
century France and the history of chemistry prior to the work 
of Lavoisier. His contributions to that science are thus well 
shown in relation to his predecessors. There are many rare and 


carefully cnosen illustrations and the format of the book and 


the typography are excellent. 
—Capt. L. H. wodais, MC, USN (fet.) 


Infrared Photography in Medicine, by Leo C. Massopust, Sr., Director, De- 
partment of Art and Photography, Marquette University School of 
Medicine, Milwaukee, Wis. American Lecture Series, Publication 
Number 152, A Monograph in American Lectures in Medical Photog- 
raphy. 53 pages; illustrated. Charles C Thomas, Publisher, Springfield, 
Ill., 1952. Price $2.75. 


This small but informative volume is written with the emphasis 
on the various applications of infrared photography in the field 
of medicine. The book shows graphically the use of infrared 
photography in photomicrography, gross specimens, and clinical 
patients. Although the book fulfills the purpose of the author 
to show the applications of infrared photography, it leaves 
much to be desired as far as the technic of lighting, processing, 
and completion of the finished print are concerned. The illustra- 
tions are of good quality and the book is well printed. The 
references listed form a nucleus for’ further investigation of 
infrared photography. 

—F.W. Miller, Medical Illustration Section, 
Walter Reed Army Hospital 
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THE ELECTROMYOGRAM IN 
CONFIRMATORY DIAGNOSIS OF 
PSEUDOPARALYSIS 


JOSEPH GOODGOLD, Capiain, MC, U. S. A. (1) 








ARALYSIS based on psychiatric breakdown frequently 
occurs in military medical practice. In World War I there 
was an appreciable incidence of so-called shell shock 
with its varied hysterical manifestations. In a study based on 
experiences of the Spanish Civil War, Mira (2) stated that con- 
version hysteria constituted a core for most war neuroses. 
Although a general review of this type of psychiatric case 
during World War II and the present Korean conflict reveals 
that the conversion hysterias have given way as the most prev- 
alent type of war neuroses to the “anxiety” type of reaction (3), 
there is still a significant number of patients with pseudo- 
paralysis. 















ETIOLOGY 


The cause, of this condition may be classified as follows: 
(1) malingering, (2) functional overlay, and (3) conversion 
reaction. 








Malingering. From a diagnostic viewpoint, the conscious 
simulation of paralysisis the most easily recognized. The 
paralysis generally involves a functional group rather than a 
group supplied by a single nerve. The paralysis is often asso- 
ciated with a variety of subjective complaints and the patient 
invariably shows a tendency to overdramatize his disability. 
There is a sharp contrast between the malingerer’s attitude 
toward his paralyzed limb and ‘the beautiful indifference” of 
the hysterical patient (4). Some patients, however, are extremely 
difficult to evaluate Tad require continued observation and 
concise examination before a diagnosis may be established (5). 















(1) United States Army Hospital, Fort Campbell, Ky. 
(2) Mira, E.: Psychiatry in War. W. W. Norton & Co., Inc., New York, N. Y., 1943, p. 83. 
(3) Overholser, W., and Richmond, W. V.: Handbook of Psychiatry. J. B. Lippincott 
Co., Philadelphia, Pa., 1947. p. 200. , 
(4) See p. 173 of footnote reference (3). 
(3) Wechsler, I. Ss: A Textbook of Clinical Neurology. 6th edition. W. B. Saunders Co., 
Philadelphia, Pa., 1947. 
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Functional overlay. Patients in this category present the 
most difficult problem. They have definite organic bases for 
their paralysis, but the difficulty arises when recovery time 
and the persistence of functional disability far beyond the 
expected time is considered. The shortage of hospital bed 
space and loss of time from duty may aggravate the problem. 









Convetsion reactions. The basis for paralysis in these patients 
lies in their desire to escape a distressing situation while 
maintaining 2 sociaily acceptable behavior pattern. It is an 
unconscious counterpart of the well-known ‘face saving” device. 
As with the malingerer, the average patient presents little 
difficulty in detection, but there is a fair number who tax the 
diagnostic acumen of even the most careful observer. 


DIAGNOSIS AND CARE 


The diagnosis and care of patients with pseudoparalysis 
demands the co-ordinated activity of the neurologist, neuro- 
psychiatrist, neurosurgeon, and physiatrist. Kach within his 
own field carefully reviews the patient’s history and makes a 
physical examination. Studies of the electrophysiologic aspects 
fall within the province of the physiatrist. Erb’s test and careful 
voluntary muscle analyses represent good screening studies. 
More accurate and detailed information is available with strength- 
duration curves, rheobase, chronaxie, and galvanic-tetanus 
ratio determinations. For a rapid, highly informative, and accu- 
rate evaluation, the information supplied by electromyography 
appears to be the method of choice, especially with the more 
complex problem of long standing. In civil life the evaluation 
of these patients may involve compensation and medicolegal 
problems. Electromyography could be of the utmost importance 
in the equitable disposition of such cases. 


Principles of electromyography. The use of electromyography 
as a diagnostic and research tool has been reviewed by others 
(6-9). Electromyographic diagnosis is oased on the fact that con- 
traction of a normal voluntary muscle and is associated with a 
definite electric potential which can be quantitatively and quali- 
tatively studied. The electromyograph incomorates a cathode-ray 
oscilloscope and an audiometer so that the potential waves can 
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(6) Golseth, J. G., and Fizzell, J. A.: Electromyographic studies on cats after 
section and suture of sciatic nerve. Am. J. Physiol. 150: 558-567, Oct. 1947. 

(7) Weddell, G.; Feinstein, B.; and Pattle, R. E.: Electrical activity of voluntary 
muscle in man under normal and pathological conditions. Brain 6: 178-257, Sept. 1944, 

(8) Malmo, R. B.; Shagass, C.; and Davis, J. F.: Method for investigation of somatic 
response mechanisms in psychoneurosis. Science 112: 325-328, Sept. 22, 1950. 

(9) Shagass, C.; Malmo, R. B.; and Davis, J. F.: Abnormal electromyographic 
responses to sensory stimulation in psychoneurosis. (Abst.) Rev. Canad. Biol. 


9: 91-92, Apr. 1950. 
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ve. observed and listened to at the same time. The potential of a 
normal voluntary muscular contraction is termed a normal motor 
unit output. Normal voluntary muscle, at rest, is electrically 
silent. A muscle which has suffered injury to its nerve, will 
after about 21 days, begin to show a rhythmical twitching of 
its individual fibers. This is evident, electromyographically, 
as an electrical potential output of short-duration, low-amplitude 
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Figure 1. Electromyographic wave forms and associated sounds. 


waves associated with characteristic clicking sounds similar 
to radio static. These are present when the muscle is at rest. 
During denervation and regeneration when demyelination is 
occurring, characteristic complex wave forms (polyphasic waves) 
are present (fig. 1). 


Thus, denervated muscles will show fibrillation potentials. 
When regeneration commences, polyphasic waves will make 
their appearance. As the regenerative process continues, the 
polyphasic waves will oe replaced by normal motor units. If 
denervation progresses to the point of total loss, the muscle 
undergoes extensive fibrosis and the fibrillations disappear, 
giving way to electrical silence. 


In the examination of the suspected paralytic patient it is 
essential to determine: 


1. Whether there is any electrical activity in tne muscle when 
it is at complete rest, that is, are fibrillations present? If they 
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are, it is indicative of lower motor neuron involvement and can 
be accepted as definite evidence of organic disease. 


2. Whether there is electrical silence when the muscle is at 
rest; whether muscle atrophy is present; whether the injury is 
of long duration; and whether there is any fibrosis, as eviaenced 
by examination and resistance to needle insertion? 


3. What happens when the patient attempts to contract the 
muscle? This observation is concerned with the presence of 
motor unit output. Frequently normal motor units are observed 
in a patient who protests that his limb is paralyzed. 


CASE REPORTS 


Case 1. A 28-year-old man was wounded by shell fragments 
on 14 Octover 1951 in Korea. He noted that his left little, ring, 
and middle fingers curled up and could not be used immediately 
after injury. This “paralysis” was still present on admission 
to this hospital on 21 April 1952. In giving his history, the 
patient remarked that there were “lots of fellows in the ward 
with the same thing” and that they could not use their fingers 
either. 


A well-healed scar was present over the left mid-forearm. 
The little, ring, and middle fingers were strongly flexed into 
the palm. The index finger was held in a neutral position and 


was mobile. No sensory deficit or atrophy was noted. An electro- 
myographic study on 23 April revealed that no fibrillation poten- 
tials were present in the extensors of the wrist and digits. Normal 
motor units were evoked on attempted voluntary contraction. 
This patient was followed up with a neuropsychiatric evaluation 
including an interview under barbiturate sedation. The paralysis 
was completely “lost” on 25 April and the patient was returned 
to duty on 30 April, 9 days after admission to this hospital. 


Case 2. A 23-yeareold man was struck by shell fragments 
in the left buttock and abdomen in Korea on 12 January 1952. 
Immediately following injury, his entire left lower extremity 
was paralyzed and numb. A laparotomy with extensive intestinal 
repair was performed on the day of injury. The patient was 
hospitalized continuously and reached this hospital on 7 March. 
A notation by his attending physician, relative to the residual 
paralysis, strongly indicatea that the disability was functional. 
Examination at the time of admission revealed a scar high on 
the posterior lateral aspect of the thigh. The left lower extremity 
showed good motor power except that a foot drop position was 
maintained. This prevailed in spite of the fact that strong 
voluntary dorsiflexion of the foot was possible. No sensory 
defect was noted. ihe reflexes were intact. Calf measurement 
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5 inches below the lower border of the patella was 15% inches 
on the left and 15 inches on the right. Neurodermometric study 
revealed increased sympathetic activity of the left foot. The 
patient persisted in the complaint: “I can’t turn my foot in.” 
The results of electromyography performed on 14 May are shown 
in table 1. 







TABLE 1. Electromyographic study (Case 2) 


_ ee — —————— = 7 ————— 
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Muscle Resting Voluntary contraction 



















Peroneus longus and | Electrical silence Normal motor units; 


peroneus brevis 25 percent complex 
wave forms 













Extensor hallucis Fibrillation potentials 30 percent fibrillation 
longus of denervation | waves; low-voltage 

| motor units; poly- 

phasic waves. 







Tibialis anterior Fibrillation potentials Fibrillation potentials; 
of denervation no polyphasic waves 
or normal motor units. 
















— 
Although the clinical impression in this case favored a func- 
tional type of paralysis, electromyography clearly demonstrated 
that an organic basis for the disease was present. Recovery 
of function was already present in the anterior compartment 
muscles except for the prime inverter, the tibialis anterior. 




















TABLE 2. First electromyographic study (Case 3) 





— racine — —— — 


Muscle Resting Voluntary contraction 


/ 















Tibialis anterior Electrical silence Electrical silence 








Extensor hallucis About 2 percent fibrilla- | Polyphasic waves and 
longus tion potentials of low-voltage motor 
denervation potentials 
Peroneus longus Silence except for Polyphasic waves and 
scattered runs of low-voltage motor 






fibrillation units 










Peroneus brevis Silence except for Polyphasic waves and 
scattered runs of low-voltage motor 
fibrillation units 




















Case 3. A 24-year-old man suffered a perforating gunshot 
wound through both thighs at a level close to the trochanters, 
as well as a penetrating gunshot wound of the face, in Korea 
on 22 September 1951. Immediately following injury, he noted 
numbness of the anterior aspect of his left leg below the knee 
and numbness of the dorsum of his left foot followed. Within 
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a few days he noted numbness of the sole of his right foot. ile 
said that both legs were paralyzed. A reparative operation was 
performed and he was returned to the United States in October. 
Examination on admission to this hospital revealed a paresis 
of both legs below the knee. Bilateral foot drop was present. 
Paralysis was more marked on his right side. [ie developed 
causalgia of his right foot which cleared after a single para- 
vertebral sympathetic block. 


TABLE 3. Second electromyographic study (Case 3) 
Muscle Resting Voluntary contraction 


Tibialis anterior Electrical silence Low-voltage motor units 
Peroneus longus Electrical silence Normal motor units 
Peroneus brevis Electrical silence Low-voltage motor units 


Gastrocnemeus Electrical silence Low-voltage motor units 


Examination in the physical medicine section in February 
1952 revealed a diffuse, spotty involvement of the muscles 
supplied by both common peroneal and posterior tibial nerves. 
Sensory impairment was also diffuse and spotty. His ankle 
jerk was absent on the right but present on the left. Erb’s test 


supported a diagnosis of a partial bilateral sciatic lesion. An 
intensive physical therapy and rehabilitation program was 
instituted at this time. On repeated clinical evaluations the 
patient showed a poor response to therapy, associated with a 
variance in findings on repeated voluntary muscle analyses. 
The results of electromyographic studies performed on 8 May, 
which included sampling in distal and proximal portion of the 
muscles, are shown in table 2. fhe impression of a strong func- 
tional overlay was reported to the clinical section. 


A neuropsychiatrist saw the patient on 23 May and made a 
diagnosis of inadequate personality, chronic, moderate, mani- 
fested by inability to function independently at home and physical 
exaggeration of organic injuries. The patient was given psycho- 
therapy. 


The results of a second electromyographic study performed 
on 29 May are shown in table 3. This patient demonstrates a 
complex clinical problem which is frequently encountered in 
battle casualties. The desirability of careful evaluation is 
apparent. The electromyographic studies were of prime im- 
portance in establishing the diagnosis. 
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HEPATIC AMEBIASIS 


Abscess and Probable Rupture Into the Peritoneum With 
Survival (1) 


HAROLD A. BRAUN, Captain, U. S. A. F. (MC) 
ROBERT B. STONEHILL, Captain, U. S. A. F. (MC) 


NTESTINAL amebiasis is common, especially among indige- 
nous personnel in the region of this hospital, but serious 
illness from extraintestinal invasion by Endamoeba histolyt- 

ica is rare, The following case of liver involvement is reported 
because of the patient’s survival following generalized peritoni- 
tis presumably due to rupture of a hepatic amebic abscess. In ad- 
dition, the development of chronic liver impairment in this patient 
emphasizes the importance of early diagnosis and treatment of 
hepatic involvement in amebiasis. 


CASE REPORT 


A 29-year-old Filipino began to have a mild, intermittent 
diarrhea 6 months prior to his admission to this hospital on 31 
December 1951. Two months before entry he noted anorexia, 
malaise, and a decrease of weight from 115 to 85 pounds. During 
the preceding 6 weeks he had had nausea, vomiting, fever, and 
severe pain in his right flank. His feces had never been bloody 
or clay-colored and his urine had never been dark. 


Examination revealed a cachectic, dehydrated man who was 
having great pain. His temperature was 100.4° F. and his pulse 
was 120. His chest was clear except for signs of an elevated, 
fixed right hemidiaphragm. Fluoroscopy and a roentgenogram of 
the chest .confirmed these findings and revealed a small right 
pleural effusion. The upper border of liver dullness was in the 
fifth interspace and the liver edge was felt 4 cm. below his costal 
margin. His spleen was not palpable. There was no ascites, 
edema, or jaundice. 


During the first day he had 3 diarrheal stools, each of which 
contained many motile trophozoites of E. histolytica. His leuko- 
cyte count and serum bilirubin were elevated (table 1). His 
temperature rose to 102° F. during the first night, The fever was 
associated with spasm and tenderness in the right upper abdomi- 
nal quadrant, Thirty-six hours after admission his condition 


(1) U. S. Air Force Hospital, Clark Air Force Base, Philippines. 
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suddenly deteriorated; boardlike abdominal rigidity, distention, 
icteric scleras, and shock appeared. The shock improved fol- 
lowing blood and plasma infusions but the signs of peritonitis 
with ileus persisted, necessitating 12 days of Wangensteen 
drainage. The diagnosis of peritoneal rupture of a hepatic amebic 
abscess seemed quite certain and emetine, penicillin, and 
streptomycin were given. During the fourth week chloroquine 
was also given for its amebacidal effect, 


The supportive treatment of this patient included the giving of 
500 cc. of plasma, 2,500 cc. of whole blood, 700 cc. of concen- 
trated, salt-poor, human albumin solution, and various fluids 
containing sodium chloride, potassium chloride, sodium lactate, 
dextrose, and protein hydrolysate, Antibiotic therapy for a possi- 
ble secondary bacterial peritonitis consisted of 8,000,000 units 
of aqueous penicillin in 14 days and 19 grams of dihydrostrepto- 
mycin given over an &day period. Amebacidal treatment con- 
sisted of giving 280 mg. of emetine hydrochloride subcutaneously 
in 7 days; 2 courses of chloroquine diphosphate (4 grams in 6 
days and later 11 grams in 19 days); and 50 grams of diodoquin 
(given in 2 courses), 


The abdominal tenderness and rigidity began to subside in 4 
days after the administration of emetine and antibiotic therapy 
was started. Temperature peaks reading 102° F. gave way to an 
intermittent low-grade fever, and by the third week the tempera- 
ture and pulse were normal. Surgical consultants at no time found 
evidence of localized peritoneal infection necessitating drainage. 
Ascites and moderate dependent edema became apparent during 
the third week, at which time the serum albumin concentration 
was 1.6 grams per 100 cc. A small amount of clear, bile-stained 
ascitic fluid was aspirated for diagnostic study. This did not clot, 
was sterile, and contained 61 leukocytes per cu. mm. The pa- 
tient’s appetite improved slowly and by the fifth week he was con- 
suming about 2,500 calories and 80 grams of protein daily. He had 
a barium enema and sigmoidoscopy in the sixth week. These re- 
vealed no abnormality. By the eighth week he was ambulatory, 
ascites and edema were minimal, and the serum albumin con- 
centration had risen to 3.1 grams per 100 cc. In the eleventh 
week he was sent home for further convalescence, and advised to 
take vitamin and protein supplements to a highecaloric, high- 
protein diet. At the time of discharge his liver was only slightly 
enlarged and a roentgenogram of the chest was normal. 


DISCUSSION 


Hepatomegaly with intestinal amebiasis. The term, hepato- 
megaly with intestinal amebiasis, describes the asymptomatic 
liver enlargement and tenderness found in some patients with 
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intestinal amebiasis and no general evidence of infection. The 
abnormal hepatic findings promptly disappear when diodoquin or 
some other intestinal amebacide is used. Because these nonab- 
sorbable drugs have little or no effect on trophozoites outside 
the bowel it has been suggested that this syndrome may indicate 
some secondary type of liver damage, the precise mechanism for 
which is not clear (2, 3). 


Acute hepatitis. in a collected group of 6,886 patients with 
amebiasis, a diagnosis of hepatic abscess was made in 4,1 
percent and of hepatitis in 9 percent (4), but the pathologic 
findings in hepatitis consisting of multiple small areas of focal 
hepatic necrosis, suggest that clinical differentiation between 
hepatitis and hepatic abscess may be difficult. Thus, in the col- 
lected group, it is conceded that some small abscesses were un- 
recognized, healed with nonsurgical therapy, and erroneously di- 
agnosed as cases of hepatitis without suppuration. The clinical 
manifestations usually point clearly to inflammatory hepatic dis- 
ease with tenderness and swelling of the liver, pain in the right 
upper abdominal quadrant, fever, and anorexia. Jaundice is rare, 
The fact that more than one-third of the patients with hepatitis or 
hepatic abscess may give no history of diarrhea is not generally 
appreciated (4-6). Except for progress to suppurative disease, 
complications are infrequent, response to treatment is prompt, and 
the mortality is low. 


Hepatic amebic abscess. This advanced stage of hepatic 
amebiasis is becoming less common and should be preventable. 
The history indicative of hepatic disease is usually of longer 
duration than in patients with hepatitis. Clinical indications that 
abscess formation has occurred may include a palpable mass, 
leukocytosis, anemia, or the development of rupture. Demonstra- 
tion of the typical “chocolate sauce” suppurate material is con- 
sidered pathognomonic. Because most abscesses develop in the 
infradiaphragmatic portions of the right lobe of the liver, these 
patients may complain of pleuritic pain radiating to the right 
shoulder. For the same reason, roentgenographic examination will 
disclose significant abnormality in a large proportion of patients 
with abscess formations. These findings include diaphragmatic 


(2) Sodeman, W. A.; Doerner, A. A.; Gordon, E. M.; and Gillikin, C. M.: Chloroquine 
in hepatic amebiasis. Ann. Int. Med. 35: 331-341, Aug. 1951. 

(3) Sodeman, W. A.: Amebiasis panel; clinical picture of hepatic amebiasis. Am. J. 
Trop. Med. 30: 141-146, Mar. 1950. 

(4) DeBakey, M. E., and Ochsner, A.: Hepatic amebiasis; 20 year experience and 
analysis of 263 cases. Surg., Gynec. & Obst., 92: Supp. 209231, Mar. 1951. 

(5) Davis, F. W., Jr.: Amebiasis; experience in Johns Hopkins Hospital, 1936-1946. 
Am J. M. Sc. 217: 505-517, May 1949. 

(6) Craig, C. F.: The Etiology, Diagnosis, and Treatment of Amebiasis. Williams & 
Wilkins Co., Baltimore, Md., 1944. p. 154. 
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displacement and immobility, basal pulmonary reaction or pleural 
effusion. 


Complications which account for the significant mortality of 
patients with abscess formation result from secondary bacterial 
infection of the abscess or its extension to neighboring extra- 
hepatic sites such as the pleural, pericardial, or peritoneal cavi- 
ties. In a series of 176 patients with abscess formation there 
were 16 whose abscesses ruptured into the peritoneal cavity. 
In 4 patients with slow extension, the walling-off process resulted 
in only localized peritonitis and there were no deaths. Sudden 
rupture occurred in 12, All died promptly from widespread, acute 
peritonitis (4). Table 2 shows some of the contrasting features 
of hepatitis and hepatic abscess formation and has been pre- 
pared from data in 2 recently reported series (4, 5). 


Treatment. The commonly used intestinal amebacides result 
in the disappearance of hepatic enlargement and tenderness in 
those patients free of hepatic symptoms and described under the 
heading “hepatomegaly with intestinal amebiasis.” For hepatitis 
or abscess, however, an absorbable agent concentrated in the 
liver is needed and emetine has long been known to be effective, 
as it was in the patient here reported. The toxicity of emetine and 
the need for bed rest and close observation of patients receiving 
this drug are significant deterrents to its use. 


Four years’ experience has demonstrated the usefulness of 
chloroquine diphosphate in the treatment of hepatic amebiasis. 
Its high degree of effectiveness, possibility of oral administra- 
tion, and freedom from significant toxicity recommend its use 
(2, 7-9). An initial dose of 1 gram daily for 2 days followed by 
0.5 gram daily for 2 or 3 weeks is recommended, As with emetine, 
its ineffectiveness for the intestinal infestation requires that one 
of the intestinal amebacides also be given. Harris and Wise (8) 
stated that chloroquine is the agent of choice in hepatic amebi- 
asis and Conan (9) suggested that it be part of the therapeutic 
regimen of all patients with amebiasis because of the difficulty 
in excluding hepatic involvement, 


The antibiotics’ true role as amebacidal agents is not yet 
clear. A significant percent of treatment failures is reported 





(7) Zavala, D, C., and Hamilton, H, E.: Recognition and treatment of hepatic amebi- 
asis. Ann. Int. Med. 36: 110-125, Jan. 1952, 

(8) Harris, J. B., and Wise, R. A.: Chloroquine treatment of amebic liver abscess. 
Am, Pract. 3; 128133, Feb. 1952. 

(9) Conan, N. J., Jr.: Treatment of hepatic amebiasis with chloroquine. Am. J. Med. 
6: 309320, Mar, 1949. 
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(10, 11) and-one investigator suggests that chloroquine be used 
for itS systemic action regardless of the antibiotic or other drug 
used for the intestinal infection (10). When surgical drainage or 
aspiration is necessary, it should be preceded by a course of 
emetine or chloroquine. 


The treatment of generalized peritonitis resulting from rupture 
of an abscess into the free peritoneal cavity has not received 
much attention in the literature, presumably because of the 
generally prompt fatal outcome. Immediate supportive therapy 
for shock, relief of paralytic ileus, antibiotics for a possible 
secondary bacterial infection, and chloroquine or emetine for the 
hepatic infestation seem indicated, Open peritoneal drainage is 
indicated only if the infection becomes localized, 


SUMMARY 


A patient with hepatic amebiasis complicated by acute peri- 
tonitis, presumably due to rupture of an hepatic abscess sur- 
vived, The severity of the illness and the stigmas of residual 
hepatic impairment which developed emphasize the importance 
of early treatment of hepatic amebiasis. 


(10) Conn, H. C.: Amebiasis in veterans; results of treatment with aureomycin and 
and chloramphenicol. Gastroenterology 17: 517-522, Apr. 1951. 

(11) McVay, L. V.; Laird, R. L.; and Stern, T. N.: Neomycin in treatment of human 
amebiasis. Am. J. M. Sc. 223: 20-24, Jan. 1952. 





BOOK REVIEW 





Physics and Medicine of the Upper Atmosphere, A Study of the Aeropause, 
edited by Clayton S. White, M. D., Director of Research, Lovelace 
Foundation for. Medical Education and Research; Head of a Section 
of Aviation Medicine, Lovelace Clinic, and Otis O. Benson, Jn., 
Brigadier General, U. S. A. F. (MC), Commandant, U. S. Air Force 
School of Aviation Medicine. The Proceedings of a Symposium on the 
Physics and Medicine of the Upper Atmosphere held at San Antonio, 
Tex., November 6-9, 1951, sponsored by The Air University School of 
Aviation Medicine, Randolph Field, Tex. Arranged by The Lovelace 
Foundation for Medical Education and Research, Albuquerque, N. M. 
611 pages; illustrated. Published by the University of New Mexico 
Press, Albuquerque, 1952. Price $10. 


The participants in the symposium reported in this volume in- 
cluded experts in medicine, physiology, biology, genetics, toxi- 
cology, solar physics, astronomy, meteoritics, meteorology, 
cosmic rays, rocketry, and aeronautic engineering. It would be 
difficult to place the credit for conceiving the need for such a 
symposium. Judging by the enthusiasm shown by the authors, 
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a desire to participate evidently existed. The editors must be 
congratulated for laying a sufficiently broad basis for a symposi- 
um to attract nationally known authorities and for encouraging 
them to prepare, in most cases, new reviews of their chosen 
specialty. 


The keynote of this symposium was expressed by the senior 
editor when he demanded the progressive co-operation of persons 
trained in the physical and biologic sciences in extending flight 
at increasing distances above the surface of the earth into the 
“aeropause.” This he defined as that region in which the func- 
tional effects of the atmosphere on man andcraft begin to cease 
or as that region above which the consideration of the physi- 
ologic requirements of man become increasingly important in the 
design of aircraft and auxiliary equipment. 


The opening chapter describes in the words of an engineer 
what we know today about flight at the base of the aeropause,. 
The author speaks with authority as he was one of the flight test 
engineers concerned with the design and development of the Navy 
Skyrocket which holds the world records for speed and altitude. 
The second paper projects the parameters of manned flight far 
into the aeropause. The next 12 chapters are essentially reviews 
of what we know about all the physical phenomena that occur in 
the aeropause and the final 3 chapters of the “invited” section of 
the book apply equally well to our terrestrial life as to the 
aeropause, 


The last 5 chapters of the book, with 1 exception, cover 
state-of-the-art discussions on our current knowledge of the 
physics of the upper atmosphere, on methods and vehicles for 
research in the high atmosphere, and on known and predicted 
problems of human travel in the aeropause. These discussion 
groups succeeded in uncovering a wealth of miscellaneous tech- 
nical information that has never been assembled before in a 
single volume. 


As stated by the Surgeon General of the Air Force in his fore- 
word: “Medical research should be completed prior to the time 
the aeronautical engineer first sits down to his drawing board” 
which is from 5 to 10 years before the projected aircraft’s first 
flight. One wonders what would have been the effect on the 
growth of aviation medicine 20 years ago if a similar symposium 
for interested scientists had been held on the physics and medi- 
cine of high speed and high altitude flight. 

—Col. A. P. Gagge, U. S. A. F. (MSC) 


} 





9S oF (| we me me os mee 





ww *Y 


? 6h lh 





PAGET-SCHROETTER’S SYNDROME 


ROBERT C., ZISS, Lieutenant, MC, U. S. N. R. (1) 


ENOUS obstruction in the upper extremity is not common, 

Hughes (2) collected 285 cases from the literature and add- 

ed 35 of his own. It is considered to be a specific entity 
and is called Paget-Schroetter’s syndrome after the first two 
writers to describe it (3, 4). It seems to occur more frequently 
in men (78 percent) and more often in the right arm (66 percent) 
than the left. There is usually a history of sudden onset of 
swelling or pain or both in the affected extremity. Clinically 
one finds nonpitting edema of the arm and shoulders and dis- 
tension of the superficial venous channels. Often a deep, 
thrombosed vein can be palpated (5). 


No specific phenomenon has been implicated etiologically in 
this condition, but most writers believe that trauma plays an 
important role. A careful history usually elicits a recent addi- 
tional strain to the arm involved, either in lifting or pushing a 
heavy object, or in reaching over the head. Investigations attempt- 
ing to prove the etiologic significance of (1) primary thrombus 
formation, (2) infection, (3) abnormality in the venous wall 
serving as a site for thrombus formation, or (4) slowing of the 
blood stream due to extrinsic pressure from adjacent, abnormal 
anatomic structures or cardiac failure are inconclusive (2). 


Its course is benign. No recorded case has ended fatally but, 
although recovery is the rule, varying degrees of disability may 
result. The acute symptoms subside in from several days to 
about 3 weeks, but functional impairment of the arm and swelling 
may persist for months or indefinitely. 


CASE REPORT 


A 32-year-old man reported to the U. S. Naval Hospital on the 
U. S. S. Consolation on 12 January 1951. Three days prior to 


(1) U. S. S. Fremont. 

(2 Hughes, E. S. R.: Venous obstruction in upper extremity (PagetsSchroetter’s 
syndrome); review of 320 cases. Surg., Gynec. & Obst. 88: supp., 89°127, Feb. 1949. 

(3) Paget, Sir J.: Clinical Lectures and Essays. Longmans, Green & Co., New York, 
N. Y., 1875. 
. (4) Schroetter, von L.: Erkrankungen der Gefasse. Nothnagel Handbach der Pathologic 
and Therapie. Wein: Holder, 1884. 

(5) Gould, E. P., and Patey, D. H.: Primary thrombosis of axillary vein; study of 
8 Cases. Brit. J. Surg. 16: 208-213, Oct. 1928, 
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reporting there had been a sudden onset of aching in nis left 
shoulder, immediately followed by swelling of the shoulder, arm, 
and the left anterior aspect of the chest dow’ to the nipple. This 
was accompanied by mild malaise. A ical officer advised 
the application of ice packs to the area, but when after 3 days 
this did not relieve either the pain or the swelling, the patient 
was admitted to the hospital. He recalled that 2 weeks prior to 
the onset a friend had squeezed his left arm tightly during a 
scuffle. A bruised spot was observed on the arm the next day. 
He gave also a history of lifting moderately heavy objects into 
a locker above his head on frequent occasions during the pre- 
ceding months. 





Figure 1. Photograph taken on the fifth hospital day showimg 
the prominent superficial veins and the obliteration of the 
supraclavicular and infraclavicular fossas in the involved 


area, 


His temperature on admission was 100.4° F. His left arm was 
swollen to the mid-forearm and edema was present over his left 
shoulder and upper anterior portion of his chest wall, obliterating 
the supraclavicular and infraclavicular fossas. A blue pattern 
of distended, prominent, superficial veins were present over 
the involved area (fig. 1). The swelling was nonpitting in 
character and only slightly tender to palpation. There was 
definite tenderness, however, along the course of the axillary- 
subclavian venous channel. No axillary lymph nodes were felt. 
The hemoglobin was 12.5 gm. per 100 ml. The leukocyte count 
was 9,800 with 59 percent mature polymorphonucleocytes, 38 
percent lymphocytes, 2 percent eosinophils, and 1 percent band 
forms. The sedimentation rate (Wintrobe) was 25. 


The patient was given 300 mg. of dicumarol on the first day; 
200 mg. on the second day; 100 mg. on the third day; and from 
25 to 75 mg. on the succeeding 11 days, as dictated by the 
daily prothrombin time, which was held between 20 and 30 percent 
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of normal. He was given 2 injections of 300,000 units of procaine 
penicillin in oil for 10 days on an empirical basis. His left arm 
was elevated on a pillow and an electric pad was used over the 
affected area. Roentgenograms of his chest, cervicodorsal spine, 
and left shoulder girdle revealed no abnormalities. He was placed 
on bed rest, but no attempt was made to restrict arm movements. 
Twenty-four hours after admission, his temperature was normal 
and remained so thereafter. By the second day practically all 
pain and tenderness had disappeared and he felt completely 
well. He was released on 29 January. He had been subjectively 
well since the second day of bed rest (the fifth day of the illness), 
but the swelling had remained unchanged and the superficial 
veins were still visible. 


He was followed as an outpatient for 6 months, at the end of 
which time the swelling noted at admission was practically 
unaltered but the visible venous channels were much less evident. 
There had been no recurrence of pain in his shoulder during this 
period and he was aware of no limitation in movement of the 
shoulder girdle. No objective limitation of motion was demon- 


strable. 


BOOK REVIEWS 


Diagnostic Electroencephalography, by Hans Strauss, M. D. Associate in 
Neurology in Charge of Electroencephalography, Mount Sinai Hospital 
and Hospital for Joint Diseases, New York, N. Y.; Mortimer Ostow, 
M. D., Med. Sc. D., Adjunct in Neurology in Charge of Electroencephal- 
ography, Beth Israel Hospital; Adjunct in Neurology for Electroencephal- 
ography, Mount Sinai Hospital, New York, N. Y.: and Louis Greenstein, 
M. D., Adjunct in Neurology for Electroencephalography, Mount Sinai 
Hospital, New York, N. Y. 282 pages; illustrated. Grune & Stratton, Inc., New 
York, N. Y., publishers, 1952. Price $7.75. 


The authors have produced a book through which physicians 
not directly concerned with electroencephalography may inform 
themselves of its principles and practical application. This book 
is also of use to students prior to beginning actual laboratory 
training in electroencephalography. It is divided into 3 parts 
covering: (1) general aspects of the electroencephalogram, (2) 
the electroencephalogram in disease, and (3) the diagnostic evalu- 
ation of the electroencephalogram. A section of illustrations con- 
taining 2 graphs and 42 samples of electroencephalographic 
tracings follows. Throughout the text are many tables which are 
not as easily understandable as might be desired. The author 
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uses an abbreviated classification of records indicated by sym- 
bols. An example is the sentence “One case showed an extremely 
unusual record with a pattern of an HP-f, BS-D record changing 
repeatedly within a few minutes to that of an LP-D BS-D record.” 
This sentence and the tables can be understood only by constant 


reference to a key opposite page 1. 
—Col. J. W. Kemble, MC, U.S. A. 


Dictionary of Civil Defence, edited by Carlton Wallace, Associate Fellow 
Institute of Civil Defence. 160 pages; illustrated. Philosophical Li- 
brary, Inc., New York, N. Y., publishers, 1952. Price $2.75. 


Although this publication was written primarily as a reference 
book for members of the Civil Defence Corps in Great Britain, 
a great deal of the information it contains should prove useful 
to federal civil defense workers in the United States. It includes 
not only instructions for first aid and rescue operations but, also 
descriptions of the various potential warfare agents and their 
resultant effects. The group index, for example, lists the follow- 
ing major topics: (1) agents of warfare; (2) atomic warfare; (3) fire 
and fire-fighting; (4) first aid; (5) gas and gas warfare; (6) pre- 
cautions and protection; and (7) rescue operations. Kach of these 
topics has many subheadings alphabetically arranged. 


The information on gas and gas warfare, including a well- 
arranged war gas chart, contains data not otherwise readily ob- 
tainable except in military publications. Much of the material 
pertinent to fire-fighting, rescue operations, and other civil de- 
fense procedures is based on practical lessons leamed from the 
air raids on Great Britain in World War II. Some of the descrip- 
tions contained under atomic warfare, however, are not in ac- 
cordance with current views in this country. For example, it is 
not thought that treatment for shock will be of any first-aid value 
for uncomplicated radiation sickness, nor is it assumed that a 
person exposed to large amounts of radiation is especially sensi- 
tive to heat. It certainly will not be necessary for a civil defense 
worker who has not received in excess of 50 milliroentgens of 
tadiation under disaster conditions to report to a medical officer 
for examination. A description of the Holger-Nielsen method of 
artificial respiration should have been included because it is now 
believed to be the most efficient method, especially when arti- 
ficial respiration is indicated following nerve-gas poisoning. 


Despite these defects, however, the book is recommended as 
an additional reference source for all concerned with any of the 
broad aspects of civil defense because it reflects British ex- 
perience learned the hard way. 

—Commander H. S. Etter, MC, USN. 
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PENETRATING WOUNDS 
OF THE HEART 


JOHN J. WELLS, Captain, MG, U. S. N. (1) 


PATIENT with a stab wound of the heart that is not im- 

mediately fatal has a fair chance of recovery if, on his 

arrival at the emergency ward of a hospital, the condi- 
tion is promptly recognized, resuscitative measures are begun, 
and an operation is performed within from 15 to 20 minutes after 
admission. An understanding of the pathologic physiology of 
penetrating wounds of the heart, the surgical approach to their 
repair, and the immediate postoperative care are essential to a 
successful outcome. The surgical staff of every hospital shoula 
be able to treat heart wounds competently because no special 
training in thoracic surgery is required in the emergency care of 
such a patient. A successful outcome is very gratifying to a 
general surgeon whose experience in cardiac surgery may be 
limited, 

CASE REPORTS 


Case 1. An 18-year-old boy was stabbed in the left anterior 
chest with a knife about 15 minutes before admission to the 
emergency ward. Examination showed an incised wound, 2 cm, 
long, on the right anterior chest in the fifth interspace, 3 cm. 
from the nipple line. The blood pressure was 60 systolic, di- 
astolic not obtainable. The pulse was weak, rapid, and thready. 
There was dyspnea. The heart sounds were soft and distant. 
The veins of the neck and upper extremities were not visibly 
distended. Resuscitative measures, including intra-arterial 
transfusion of type O Rh .-negative whole blood with added 


Witebsky substances, were begun immediately. About 15 min- 
utes after admission, thoracotomy revealed a 1.5-cm. wound of 
the pericardium and a 0.5-cm. perforating wound of the left 
atrium and right ventricle. While suturing the heart wounds and 
directly following, cardiac arrest occurred, This was combated by 
vigorous cardiac massage. During the operation, the patient re- 
ceived 9 units of blood intra-arterially. The postoperative con- 
valescence was complicated by a left hemothorax which required 
repeated thoracentesis and the use of streptokinase and strepto- 
dornase, On the second postoperative day the patient developed a 


(1) U. S. Naval Hospital, Mare Island, Vallejo, Calif. 131 
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right-sided seventh nerve palsy and a flaccid paralysis of the 
right forearm and hand. The facial paralysis was transient, and 
steady improvement has occurred with gradual return of full func- 
tion of the right forearm and hand. Electrocardiographic tracings 
for the first 3 postoperative days were consistent with a peri- 
cardial reaction. Thereafter, the electrocardiographic tracings 
were normal, There is no impairment of the patient’s mental fac- 
ulties. 


Case 2. A 28-year-old man was admitted to the emergency 
ward, 15 minutes after a scuffle, with an incised wound of the 
right chest in the sixth interspace, 2 cm. from the sternum. 
The blood pressure was 110/60 and the pulse was rapid and of 
good volume. DCyspnea was present. The heart sounds were 
regular but distant. Percussion revealed dullness of the whole 
right chest. On coinpletion of the physical examination, the pa- 
tient attempted to arise from the examining table and toppled 
over dead, Autopsy showed a 2-cm. wound of the right side of the 
pericardium, a 1-cm. wound of the right ventricle, and the right 
pleural cavity completely filled with blood, 


DISCUSSION 


Pathologic physiology. The heart may be injured by penetra- 
tion through any quadrant of the chest or even through the upper 
abdomen. The most common site of penetration is the left 
anterior portion of the chest, inside the midclavicular line, from 
the second to the seventh intercostal space. The weapon most 
commonly used is a knife, a bullet, or an ice pick (2). The 
right ventricle, because of its exposed anterior position, is most 
vulnerable; next, the left ventricle, ‘the auricles, and the aorta. 
A penetrating wound of the chest or abdomen may also injure the 
lungs, the pulmonary vessels, the intra-pericardial portions of 
the great vessels, the diaphragm, the liver, the intercostal 
vessels, or the internal mammary vessels. 


The essential pathologic physiology in penetrating wounds of 
the heart is either cardiac tamponade or an exsanguinating 
hemorrhage into a pleural cavity. When the wound in the peri- 
cardial sac is small and the heart wound bleeds freely, cardiac 
tamponade is rapidly fatal. A slowly bleeding wound of the heart 
with a small ball-valve opening in the pericardium may allow 
from 150 to 250 cc. of blood to accumulate, blood being squeezed 
through the opening in the pericardium into the pleural cavity 
with each systole. Patient 1 had this type of stab wound, Patient 
2 presented a briskly bleeding wound of the right ventricle with 
a large pericardial opening and rapid exsanguination into the 
right pleural cavity. 

(2) Griswold, R. A., and Maguire, C. H.: Penetrating wounds of heart and pericardium, 
Surg., Gynec. & Obst. 74: 406-418, Feb. 1942. 
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Penetrating wounds of the heart nearly always injure the 
endothelium with mural thrombus formation, valve and septal 
perforations, and/or severance of the chordae tendineae of the 
papillary muscles. ECG’s are abnormal for the first few days, 
but rapidly return to normal unless there has been an injury to 
the coronary vessels or a severe contusion of the myocardium. 
A common postoperative complication of penetrating wounds of 
the left chamber of the heart is cerebral embolism; and of the 
right chamber, pulmonary embolism. 


Diagnosis. As pointed out by Elkin (3), wounds by knife or 
bullet entering “just to the left of the sternum from the second 
to the fifth rib are most likely to injure the heart” and the direc- 
tion of the é¢xtemal wound is important in diagnosis, although the 
course of such a wound may be misleading. The important signs 
and symptoms in the diagnosis of penetrating wounds of the 
heart are (1) the presence of severe shock in a patient with a 
small visible wound of the chest or upper quadrant of the ab- 
domen; (2) Beck’s (4) triad of “a falling arterial pressure, a 
rising venous pressure, and a small quiet heart;” and (3) a wide 
cardiac shadow with diminished pulsation (which may, however, 
be absent, as pointed out by Elkin, in caseof a rapidly develop- 
ing tamponade from a small amount of blood), Lacerations of 
the lungs, unless immediately fatal from injury to large blood 
vessels, do not usually produce a severe hemorrhage in a short 
time. The hemothroax is conservatively treated by repeated 
thoracentesis. Subsequent exploratory thoracotomy is_ indicated 
to rule out hemorrhage from an injured internal mammary or inter- 
costal vessel, or severe laceration of the lung, when dyspnea 
is present and repeated taps yield large amounts of blood. 


Surgical technic. Resuscitative measures are promptly begun 
on the arrival of a patient with a penetrating wound of the chest 
or upper abdomen in whom the signs and symptoms point to a 
wound of the heart. It has been repeatedly emphasized in the 
medical literature that if a patient with a penetrating wound of 
the heart survives a few minutes after arrival at the hospital, 
prompt diagnosis and surgical intervention can be lifesaving. 
Resuscitation includes oxygen therapy and elevating the foot of 
the bed, It may be necessary to make a pericardial tap prior to 
transfusion of whole blood in order to gain time in cardiac 
tamponade although this has its dangers (5). Pericardicentesis 
is easily performed through the left para-xyphoid space, main- 
taining constant suction on the syringe as the needle is ad- 


. ing 


(3) Elkin, D. C.: Wounds of heart; report of 13 cases. J. Thoracic Surg. 5: 590-603, Aug. 
1936. 

(4) Beck, C. S.: Two cardiac compression triads. J. A. M. A. 104: 714-716, Mar. 2, 
1935. 

(5) Singleton, A. O.: Wounds of heart and discussion of causes of death. Am. J. Surg. 
20: 515-532, June 1933. 
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vanced, The needle is stopped when blood enters the syringe or 
the heart beat is transmitted to the fingers. After a specimen of 
blood has been taken for typing and crossmatching, an intra- 
arterial transfusion of type.O Rh -negative whole blood with ad- 


ded Witebsky substances may be started. 


Intrararterial transfusions will rapidly restore the blood pres- 
sure to a life-sustaining level in severe shock and hemorrhage, 
whereas the intravenous route may be too slow. A rubber hand 
bulb, with or without a manometer, incorporated into an intra- 
venous set is a simple and satisfactory method of giving blood 
intraearterially. The acceptable 2 or 3-minute scrub with G-11 
is not omitted by the surgeon and the patient is adequately 
scrubbed and draped to prevent wound suppuration, infected 
hemothorax, and chrondritis. Intratracheal nitrous oxide-oxygen- 
ether anesthesia is satisfactory. Cyclopropane, because it in- 
creases cardiac irritability, is contraindicated, Controlled 
respiration by the application of positive pressure on the anes- 
thetic bag by the anesthetist should be adequate to maintain 
respiratory exchange and prevent tissue hypoxia and acidosis. 


A linear incision is made in the intercostal space adjacent to 
the wound of entrance. This is usually in the left fourth or fifth 
interspace. The costal cartilages of the ribs above and below 
are divided. For better exposure, if time permits, a rib may be 
resected, stripping from within outward, The anesthetist is in- 
formed of the opening of the pleura. The collapsed lung exposes 
the pericardium. The tear in the pericardium is identified and 
enlarged. At this time the heart is perfused with 2 percent 
aqueous procaine solution in an attempt to depress cardiac ir- 
ritability incident to handling the heart, The heart is inspected 
and the wounds located. If brisk bleeding is encountered, a finger 
is placed over the wound to staunch the flow, but not into the 
wound, as this may further tear the myocardium (2). Heavy silk 
or No. 20 interrupted cotton mattress sutures on an atraumatic 
needle are used to close the ventricular wounds, If a wound is 
adjacent to a coronary vessel, the suture can be placed beneath 
the vessel. Wounds of the atria always penetrate the endo- 
cardium and are liable to mural thrombus formation and embolic 
phenomena, An atrium is about 2 mm. thick, and tearing may 
occur in placing sutures, To avoid a tear in the atrium, the wound 
may be grasped with a hemostat and tied snugly about the base 
as itis held upward, 


Gelfoam is then placed on the wound site and the long ends 
of the suture tied to hold it in place. During the suturing of the 
heart, cardiac arrest may occur. This is vigorously combated 
by rapid cardiac. massage, squeezing the heart rhythmically as 
fast as possible, with the hand placed within the chest, The 
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pericardium is resutured leaving an opening in the pericardium 
sufficient to allow blood or fluid which may collect to escape (2). 
Residual blood is evacuated from the pleural cavity and the 
thoracotomy wound closed, with or without drainage. If drainage 
is used, an 18-gage polyethylene tube is threaded into the pleural 
cavity by means of a separate trocar incision in a dependent part 
of the pleural cavity and connected to underwater seal drainage 
bottles. 


Penetrating wounds of the left upper abdominal quadrant may 
injure the abdominal organs of the supracolic compartment, per- 
forate the diaphragm and left pleural cavity, and wound the heart. 
A left upper pararectal incision with extension upward across the 
costal cartilage into the seventh interspace will provide excellent 
exposure. In the right upper abdominal quadrant, the liver is most 
commonly injured in penetrating wounds. 


Postoperative care. The immediate postoperative care is 
directed toward: 


1. The correction of abnormalities in the mechanics of respira- 
tion resulting from pneumothorax, hemothorax, pneumonitis, or 
atelectasis. The patient is urged to cough and breathe deeply. 
Oxygen therapy is begun, using a BL5B mask or intranasal catheter. 
Oxy gen bubbled over a water bottle is preferable to dry oxygen. 
Tracheal aspiration is indicated in atelectasis, An 18-gage French 
catheter is passed into either nostril. As the catheter is advanced 
toward the glottis the patient is asked to say, “E,” and it easily 
passes into the trachea, producing violent coughing. 


2. The early detection of cardiac arrhythmias by auscultation 
and daily electrocardiographic tracings. When the arrhythmia is 
ventricular, procaine amide hydrochloride is indicated. 


3. Anticoagulant therapy to prevent emboli from forming mural 
thrombi in wounds which penetrate the endomyocardium. Depot 
heparin is satisfactory and less liable to precipitate hemorrhage. 


4, The prevention of infection of the wound, the pleura, or 
the lungs by suitable antibiotic therapy, as determined by drug 
sensitivity tests, 


SUMMARY 


The resident surgical staff of a hospital should be able to 
treat wounds of the heart competently. Time is an important 
factor in the successful outcome. A patient with a heart wound 
has a fair chance of recovery, if an operation is performed within 
from 15 to 20 minutes of his arrival at a hospital. 
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BOOK REVIEW 


Correlative Cardiology; An Integration of Cardiac Function and the Management 
of Cardiac Disease, by Carl F. Shaffer, M. D., F. As C. Ps, Associate 
Professor of Clinical Medicine, Baylor University College of Medicine, 
and Don W. Chapman, M. D., F. A. C. P., Associate Professor of Medi- 
cine, Baylor University College of Medicine. 525 pages; illustrated. 
W. B. Saunders Co., Philadelphia, Pa., publisher, 1952. 


This book is noteworthy for its unusual make-up. The authors 
present the field of cardiology completely in outline form. They 
state in the preface that it has been prepared as a manual for 
the student of cardiology and that the method of presentation 
is designed to correlate the phases of anatomy, physiology, path- 
clogy,:and abnormal or pathologic physiology that pertain to the 
diagnosis of cardiac disease. This volume probably could best 
be reviewed by a person just beginning his study of heart disease 
because a reviewer who has some knowledge of this field is 
likely to fill in as he reads with his own accumulated knowledge. 
[t would be interesting and possibly of value to future writers 
of textbooks to know whether the neophyte learns more rapidly 
and more surely from this form of presentation or from books writ- 
ten in the standard, narrative style. If this type of presentation 
is more efficient, then a great deal of time and paper can be 
saved in the future. I believe, however, that many students are 
so constituted that a book well written in narrative style with 
adequate reference to historical development in the field makes 
a more lasting impression and a better-orientated frame of ref- 
erence than an outline. On the other hand, this phase of teaching 
can be supplied by the lecturer and in this event a manual such 
as this would have great value. 


Comparison with other books on this subject vrings out such 
defects as relatively few references, insufficient description 
to give a clear picture, and some rather dogmatic statements. 
On the other hand, there is rather more on the ECG in children 
than is usually found and the summaries on therapy with side- 
by-side comparison of similar drugs is most helpful. Going to 
the index for specific information on the P-R interval, for ex- 
ample, one can locate the desired information much faster in 
this book than in 3 books on electrocardiography picked at 
random. The illustrations are all giagrammatic except for a few 
reproductions, of roentgenograms. The printing and the pattern 
used in outlining the material are good. 

—Commander Rk. C. Parker, Jr., MC, USN 
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TRAUMATIC ASPHYXIA™” 


LLOYD M. NYHUS, Lieutenant, MC, U. S. N. R. 
ORRIN S. COOK, Lieutenant, MC, U. S. N. R. 


LLIVIER (2), in 1837, first described the condition of traumatic 
asphyxia, to which he gave the descriptive term “masque ec- 
chymotique.” In 1946 Dwek (3) collected 170 cases reported in 

the literature. Recently Reichert and Martin (4) reported another case 
and reproduced the condition in experimental animals. 


Traumatic asphyxia is a condition caused by acute compression of 
the thorax and upper abdomen over a period of several minutes and is 
characterized by a typical blue or blue-black discoloration of the face 
and neck and subconjunctival edema and hemorrhage. The discolora- 
tion is typically mottled and is more pronounced in the eyelids, and 
aroumd the nose, mouth, and ears. The color does not fade with pressure. 
The clavicles, as a rule, form the lower limit of the process. Exophthal- 
mous of a mild degree may be evident. The conjunctivas are, markedly 
edematous and there are marked subconjunctival hemorrhages. Retinal 
hemorrhages have been reported and, although blurred vision is fairly 
frequent, no permanent disturbance of vision has been reported. The 
mental alertness of the patient may be temporarily dulled. Associated 
injuries are common. 


Reichert and Martin (4) postulated that acute compression of the 
thorax sufficient to cause cessation of respiration over a period of from 
3 to 5 minutes would cause a sharp increase of pressure in the supe- 
rior vena cava. Because of the absence of valves in the vena cava 
and jugular veins this pressure rise is sufficient to cause a reversal 
of the normal blood flow. The resultant discoloration is apparently 
due to acute venous and capillary stasis, not extravasation of blood, 
as this process resolves without going through the usual chromatic 
changes of hemorrhage. The color begins to fade rapidly after the first 
few days and within 2 weeks has usually disappeared completely. 
Complete recovery is the rule. 





(1) U. S. Naval Hospital, Mare Island, Vallejo, Calif. 

(3) Ollivier: Relation Medicole des Evenements Survenus au Champ-de-Mars, le 14 
Juin 1837. Ann. d’hyg. 18: 485, 1837. 

(3) Dwek, J.: Ecchymotic mask. J. Internat. Coll. Surgeons 9: 257*265, Mar.-Apr. 
1946. 

(4) Reichert, F. L., and Martin, J. W.: Traumatic asphyxia; experimental and clini- 
cal observations with report of case with concomitant paraplegia. Ann. Surg. 134: 361- 


368, Sept. 1951. 
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CASE REPORT 


A 22-year-old man was admitted to the hospital on 1 November 1951. 
While unloading ammunition he became caught in a conveyor belt, 
apparently being crushed between the belt and the rollers from his 
head to his midabdomen. On admission he was conscious and rational 
and complained bitterly of pain in the left shoulder, arm, and side of 
his chest. There was marked cyanosis of his head above the level of 
the lower lip. This was mottled in appearance and appeared most marked 
in his eyelids. There was subconjunctival edema and hemorrhage, but 
his vision and pupillary responses were normal. There was slight 
retinal venous engorgment. A slight amount of blood was seen in his 
‘left auditory canal. There was exquisite tenderness in the left shoulder, 
arm, and side of his chest. The blood pressure was 120/80 and the 
pulse 90. The left side of his abdomen was moderately tender with 
muscle guarding. As far as tenderness permitted, the neurologic exam- 
ination was negative. , 


Laboratory examination was normal except for a leukocyte count of 
15,000 with 80 percent neutrophils and about 18 red blood cells per 
high power field in the urine. Roentgenograms of the skull, cervical 
and lumbar spines, left shoulder, left arm, and chest were all negative 
for fracture. 


The patient was treated Ly bed rest and general supportive care only, 
except that oxygen was given by BLB mask until his condition was 


found to be stable. In the next few days the cyanosis and subcon- 
junctival edema gradually cleared and by the fifth day his face appeared 
normal except for the residual subconjunctival hemorrhage. His blood 
pressure, pulse, and respiration did not vary throughout his hospital 
stay. The tenderness in his thorax and arm gradually lessened and it 
soon became apparent that he had a paralysis of the muscles of the 
left shoulder and arm. This was presumably due to an injury of the 
fifth and sixth cervical nerve roots. At the time of writing, the muscle 
function of his arm was gradually improving, sensation was normal, 
and he was otherwise asymptomatic. 
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HEMANGIOMA OF THE 
GLANS PENIS 


JAMES W. LANE, Captain, MC, U. S. A. R. (1) 


HE malignant tumors of the penis are squamous cell carci- 

noma and sarcoma. The types of sarcoma which have been 

reported are fibrosarcoma, melanosarcoma, Kaposi’s sar- 
coma, round cell sarcoma, and endothelioma. Carcinoma of the 
penis constitutes about 1 percent of all cancers in men, whereas 
sarcoma is rarer. The benign tumors of the penis are squamous 
cell papilloma, lipoma, fibroma, dermoid cyst, and hemangioma. 
The squamous papillomas, which include condyloma acuminata, 
are frequently seen in men of military age. The other types of 
benign tumors are uncommon. Hemangioma confined to the glans 
penis is an exceedingly rare lesion. In 1948 Mortensen and 
Murphy (2) found 8 such cases reported and added 2 of their own. 
There have been no subsequent reports. The following is pre- 
sented as the eleventh recorded case. 


CASE REPORT 


A 21-year-old soldier was seen with a lesion on the glans penis 
of 2 years’ duration which had slowly increased in size. It had 
become painful when the penis was erect. Examination revealed 
a Slightly elevated, circular lesion on the dorsal portion of the 
glans penis about the size of a penny. It was blue purple and had 
a rasberrylike appearance. It collapsed and blanched on pressure 
but would refill promptly when pressure was released. There were 
no similar lesions elsewhere on the body, and no family history 
of hemangiomas. 


A circumcision was performed because it was believed this 
would facilitate later healing of the glans. Eight days later the 
hemangioma was excised under local anesthesia. A moderate, 
localized balanitis developed and 6 days later the incision 
separated. Healing was therefore prolonged, but after 3 weeks 
the area was completely closed, leaving a surprisingly small 
defect in the glans. The patient was seen 8 months after exci- 
sion and a good functional result had been obtained. There was 
no evidence of recurrence. The pathologic diagnosis was cavern- 


ous hemangioma. 


(1) U. S. Army Hosp Camp Rucker, Ala. 
(2) Mortensen, H. d Murphy, L.: Angiomatous malformations of glans penis. 


J. Urol. 64: 396-399, Aug. 1950. 
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DISCUSSION 


In the previously reported patients good results were obtained 
by the use of fulguration as well as by surgical excision. In one 
patient radiation therapy was given without any benefit. I be- 
lieve that excision is the best treatment. Primary healing would 
be aided by the use of chromic catgut sutures instead of plain 
catgut and by better control of postoperative erections. 


BOOK REVIEW 


Pharmacology and Therapeutics, by Charles Solomon, M. D., Fe. Ae C. Po, 
Lecturer in Medicine, State University, College of Medicine, New York, 
N. Y.; Attending Physician, Jewish Hospital of Brooklyn; Attending 
Physician, Jewish Sanitarium and Hospital for Chronic Diseases; 
Lecturer in Pharmacology and Therapeutics, School of Nursing, Jewish 
Hospital; Director of Graduate Course in Applied Pharmacology and 
Therapeutics, Brooklyn College of Pharmacy, with the collaboration 
of Elizabeth S. Gill, B. Ss, Re Ne, Instructor in Nursing, Department 
of Nursing, Faculty of Medicine, Columbia University, Presbyterian 
Hospital School of Nursing. 6th edition. 656 pages; illustrated. J. B. 
Lippincott Co., Philadelphia, Pa., publishers, 1952. 

This work was primarily meant for nurses. It contains many 
abstracts from the work of others and is mainly a reference 
guide. Dr. Solomon appears not to have an ill-founded distrust 
of pharmaceutical manufacturers and the profession of pharmacy. 
The book deals rather with chemotherapy than with pharmacology. 
In the introduction, the author stresses the importance of learn- 
ing pharmacology from actual performance, using the text only 
as a guide. 

Practical pharmacology is designed to enable the student 
to observe for himself the action of drugs on isolated tissues, 
organs of intact animals, and man (with limitations) and to gain 
facility with the technical methods used. The analysis of drug 
action in man is difficult and only with carefully controlled 
experimental conditions and the application of statistics to 
the results can accurate conclusions be drawn. In animals, 
adequate doses of drugs may be administered to produce clear 
cut effects, but in human experiments risks cannot be taken. 
The doses of drugs administered to students are such that the 
most sensitive student will show no untoward effect. This 
precaution means that less sensitive subjects may exhibit 
little or no effects from the drug. In spite of this prudent limita- 
tion, much useful information can be extracted from human 
experiments.—First Lieut. J. A. Potts, USAF (MSC) 





POSTTRAUMATIC MEDIASTINAL 
HEMATOMA” 


JOSEPH M. HANNER, Commander, MC, U. S. N. 
FELIX E. GLAUSER, Lieutenant, MC, U. S. N. R. 


EFORE the advent of roentgenologic chest surveys for 
large sections of the Armed Forces and civilian population, 
mediastinal tumors were considered a rarity. Because 

most mediastinal tumors are asymptomatic in their early stages, 
they often were not diagnosed until growth of the mass caused 
symptoms, at which time therapy was difficult or futile. With 
the routine use of roentgenograms many more early-stage media- 
stinal tumors should come to our attention. 


Tumors of the anterior mediastinum are most often dermoid 
cysts, teratomas, substernal thyroid enlargements, or thymic 
neoplasms. Tumors of the superior mediastinum are often aneu- 
rysms, lymphosarcomas, or lymphatic tumors of Hodgkin’s disease. 


Neurogenic tumors, particularly neuroblastomas and neurofibromas 
usually occur in the posterior mediastinum where they frequently 
arise from or invade the spinal canal. The above-mentioned 
tumors comprise most of the mediastinal neoplasms. 


Symptoms vary widely with the site of the tumor and are, for 
the most part, caused by pressure, infection, hemorrhage, or 
malignant invasion. In addition to roentgenography, fluoroscopy, 
bronchoscopy, bronchography, angiocardiography, thoracentesis 
with microscopic study of the cellular content, superficial lymph 
node biopsy, and barium studies of the esophagus are useful 
diagnostic aids. Thoracoscopy may be performed, but thoracotomy 
provides more information with only a slight increase in morbidity. 


A patient with a tumor of lymphatic origin may be given a trial 
dose of deep roentgen-ray therapy to determine the radiosensi- 
tivity of the tumor and to help evaluate the relative merits of 
roentgen-ray therapy and excision. Occasionally a tumor may be 
excised after it has been shrunk by roentgen-ray therapy. Re- 
covery of neoplastic cells from the bronchus or pleural fluid is 
@ poor prognostic sign and may be a contraindication to excision. 
If excision is contemplated in such a patient it is well to know 
the extent of invasion and to prepare for a pneumonectomy. 


(1) U. S. Naval Hospital in the U. S. S. Repose. 
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A patient with posttraumatic mediastinal hematoma, who 
presented severe symptoms and was treated surgically, is 
reported. 


CASE REPORT 


A 22-year-old Korean was admitted to this hospital on 22 
December 1951 complaining of dysphagia, dyspnea, hcarseness, 
cough, and pain in the chest. In August he had sustained a 
grenade wound of his upper thorax. Ile was in shock for an un- 
determined time following injury and was unable to use his 
voice for 10 days. As speech returned, he noted persistent 
hoarseness. A chronic cough developed immediately following 
his injury. Soon afterward he began to experience paroxysms 
of coughing on swallowing both fluids and solid foods. Two 
months after injury he noted pain behind his sternal notch on 
swallowing solid foods. Dyspnea, present since injury, was 
not greatly increased with mild exercise, but was aggravated 
by swallowing. His cough was productive of small amounts of 
sputum, but-he denied hemoptysis, hematemesis, or weight loss. 


On examination he was found to be well nourished and mildly 
dyspneic with no evidence of anoxia, Laryngoscopy revealed an 
abduction paralysis of his left vocal cord. There was a well- 
healed, transverse wound, 1 cm. long, in the second interspace 
at the right border of his sternum. Lung expansion and vocal 
and tactile fremitus were normal vilaterally. There were a few 


Figure 1. In the anteroposterior view the obstruction of the upper third of the 
esophagus by an ovoid mass can be seen. Note small metallic foreign bodies. 
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Figure 2. The mass itself is clearly visualized in the left ovlique view. Note 
the degree of tracheal compression by the mass. 


coarse wheezes in both lungs which cleared following coughing. 
A roentgenogram of his chest revealed several small metallic 
bodies posterior to the left sternoclavicular joint in the apical 
segment of his left lung. There was moderate widening of the 
superior mediastinum. Barium studies (figs. 1 and 2) showed a 
consistent dilatation of the proximal third of the esophagus. 
An extrinsic, ovoid mass was situated between the trachea and 
the escphagus 3 cm. avove the bifurcation of the trachea. At the 
level of the mass the trachea was narrowed to one-fourth of its 
normal diameter in the anteroposterior plane, with similar 
esophageal obstruction causing delayed passage of even the 
thinnest varium mixtures. Bronchoscopic examination confirmed 
the presence of an extrinsic mass posteriorly causing almost 
complete tracheal occlusion. The mass contained no air or 
opaque foreign bodies and did not pulsate on fluoroscopic ex- 
amination. The edges, although sharp, were broken by consistent 
pebblelike projections. 


On 2 January 1952 a mediastinotomy was performed through 
a right posterior incision, with resection of the posterior 5 cm. 
of the third and fourth ribs. An ovoid, organized hematoma, 
measuring 3 by 3 by 2 cm. and situated between an intact trachea 
and esophagus, was exposed, aspirated, and incised. The clot, 
consisting of serous fluid and chocolate-colored, old blood, was 
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removed. The anesthesiologists reported an immediate improve- 
ment in the ease of the patient’s respiration. The wall of the 
mass collapsed, measuring, after evacuation, less than 1 cm. 
in the anteroposterior plane. The right pleural cavity was in- 
advertently entered. 


On the second postoperative day the patient developed a right 
hemopneumothorax with atelectasis of 75 percent of his right 
lung, unassociated with dyspnea or tracheal deviation. Two 
thoracenteses, with removal of 800 cc. of air and 100 cc. of 
serosanguineous fluid, materially improved the roentgenographic 
findings. At the time of his evacuation to a Korean hospital on 
14 January, a small hemopneumothorax persisted, but he was 
no longer dyspneic, dysphagic, or breathless on swallowing. 
His hoarseness remained unimproved. Six month after his opera- 
tion he was on full combat duty with the Republic of Korea Army. 





BOOK REVIEW 


Forensic Psychiatry, by Henry A. Davidson, M. D., American Academy of 
Forensic Sciences; Fellow, American Psychiatric Association. 398 
pages. The Ronald Press Co., New York, N. Y., publisher, 1952. 
Price $8. 


Neophytes in forensic psychiatry will read this book with 
interest and profit. It may well become required reading. ‘The 
first part, “Content of Forensic Psychiatry,” includes a wide 
range of subjects from the hoary but misunderstood and maligned 
McNaghten formula to a model act for more humane commitment 
of the mentally ill. One finds valuable information and discussion 
of the legal implications of each important problem with which 
the psychiatrist is apt to be confronted. Crime, sex, marriage, 
children, injury, malingering, alcohol, wills, contracts, and mal- 
practice are dealt with at length. The second part, “Tactics of 
Testimony,” is equally valuable. The psychiatrist is instructed 
how to present himself as an expert witness, how to make him- 
self understandable to the court and jury, and how to meet the 
challenge of a cross examination. There is an excellent legal 
lexicon for doctors, a psychiatric glossary for lawyers, and sev- 
eral detailed examination guides which focus on the legal as- 
pects of a case. The author is pragmatic and specific throughout 
the book. The psychiatrist will learn nothing of a dynamic nature 
about psychiatry, out he will certainly learn a great deal in a 
practical way about the relationship of his speciality to the law. 

—Commander it. D. Sherman, MC, USN 








DENS IN DENTE 


ROBERT W. DIDION, Lieutenant, DC, U. S. N. 


ENS in dente is a condition wherein a tooth or toothlike 
structure grows within the pulp chamber of a tooth. This 
particular condition, first described by Tomes (1) in 

1859, is rather rare but not as rare as it once was thought to 
be (2, 3). The case here reported would be designated as a 
coronally generated dens in dente and occurred in the maxillary 





nell . 
Figure 1. Roentgenogram showing dens in dente. 


second incisor, which is the tooth most likely to undergo this 
abnormal development (4). It is thought that this particular 
condition is the result of an invagination during the developmental 
period of the tooth. 


(1) Tomes, J.: A System of Dental Surgery. Lindsay & Blackiston, London, 1859. 
P. 266. 
(2) Thoma, K. H.: Oral Pathology. 2d edition. C. V. Mosby Co., St. Louis, Mo., 


1944. pp. 200-203. 
(3) Shafer, W. G., and Hine, M. K.: Dens in dente; report of nine cases. Oral Surg. 


5: 306-314, Mar. 1952. 
(4) Kronfeld, R.: Dens in dente. J. Den. Research 14: 49-66, Feb. 1934. 


145 








(Vol. IV, No 1 


U. S. ARMED FORCES MEDICAL JOURNAL 


146 








second incisor after 
Section of removed 


Figure 3. 


removal, 
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CASE REPORT 


A 20-year-old man complaining of tenderness and pain asso- 
ciated with the upper left second incisor was seen. He had pain 
on percussion of this tooth and had sustained a blow to this 
area about 9 months previously. A routine preoperative roentgeno- 
gram was taken (fig. 1), and the tooth was extracted under 2 
percent procaine anesthesia. The patient returned for a post- 
operative check and a series of roentgenograms of the mouth 
were taken to ascertain the presence of other such anomalies. 
None were seen. The upper right second incisor appeared normal. 
The patient knew of no other member of his family who had a 
similar anomaly. 


The specimen grossly resembled a large lower cuspid (fig. 2) 
except for the large, open foramen and the bulbous lingual surface 
which had a deep pit. A fine wire could be inserted into this 
pit for about 444 mm. When sectioned (fig. 3) the sequence of the 
structures of the crown from without inward appeared as shown 
diagrammatically in figure 4. 


BOOK REVIEWS 


Post-Operative Care, by H. J. B. Atkins, D. Me, Me Ch. (Oxon), F. R. C. S. 
(Eng.), Surgeon and Director of the Department of Surgery, Guy’s Hos- 
pital, 4th edition. 338 pages; illustrated. Charles C Thomas, Publisher, 
Springfield, Ill., 1952. Price $6.75. 


The author states in his introduction that frequently the busy 
surgeon, -operating in many hospitals, often some distance from 
his home, does not have the opportunity to supervise the after- 
treatment of all his patients personally. This book was written 
to guide those who must care for such patients postoperatively. 
It is directed toward helping the general surgeon and his assist- 
ants rather than those engaged in highly technical specialties. 
The first chapter, entitled “Early Post-operative Treatment,” 
covers a number of usual and some unusual conditions. The 
fluid and electrolyte balance is not covered in detail, but the 
section on position in bed is most interesting and worthwhile. 
Wound healing, infection, and antibiotic therapy are discussed 
in a very readable manner. The care of patients following thyroid 
and breast operations is only briefly described, but most of the 
important problems and complications are touched on. The chap- 
ter on the chest is definitely written for the general practitioner 
and does not encroach on the thoracic surgeon’s field. As would 
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be expected, the chapter dealing with the postoperative care of 
the abdomen gives more detail than the others. The postoperative 
medication and diet following repair of a perforated peptic ulcer 
and other gastric operations is especially good. A brief review 
of the biliary system covers most of the more frequent compli- 
cations experienced in this field. Intestinal resections, enter- 
ostomies, ileostomies, colostomies, and fistulas are briefly dealt 
with. 

Other chapters are devoted to the ear, nose and throat, and 
to the genitourinary system. The latter is of interest to the gen- 
eral surgeon because of the frequent postoperative complications 
that develop in this field, even when the original operation or 
injury involved another part of the body. Amputations of the 
limbs and fractures are discussed in a satisfactory manner. A 
good portion of this material is credited to Watson-Jones. There 
is an excellent chapter on rehabilitation, an appendix on writing 
reports, and another on appearing in court. The average American 
reader will find a number of medicinal preparations listed under 


names that will be strange to him. 
—Capt. G. A. Gray, MC, USN 


Essentials of Infant Feeding for Physicians, A Practical Text for Rapid 
Reference, by Herman Frederic Meyer, A. Be, M. D., Assistant Pro- 
fessor, Department of Pediatrics, Northwestern University School 
of Medicine; Associate Attending Physician, Children’s Memorial 
Hospital, Chicago, IIl.; Courtesy Attending Physician, Evanston 
Hospital and St. Francis Hospital, Evanston, Ill. 252 pages; illustrated. 
Charles C Thomas, Publisher, Springfield, Ill., 1952. Price $6.75. 


The author’s purpose in compiling this manual is to present 
the “application of the practical principles of chemistry and 
physiology to the art and science of infant nutrition.” In this 
he succeeds. He presents briefly the chemical and physiologic 
principles underlying infant feeding and illustrates how such 
principles can be achieved through the use of available prep- 
arations. His impartial listing of all the commercial preparations 
is of exceptional value, for together with the names (in them- 
selves confusing) he presents the chemical constituents, cost, 
and indications for uses. Given in tabular form, the similarities 
between the various preparations become apparent, and he 
finishes this section of his book with the advice to the physician 
to pick 2 or 3 from the list, learn how to use them, and then 
forget the rest. This forthright approach characterizes most 
of the material presented. The author discusses such contro- 
versial issues as demand feeding and psychic factors in feeding 
_ without recommending a definite stand. This is, perhaps, the 
only drawback to what is otherwise a complete and handy ref- 
erence work. —Capt. D. Stowens, MC, USA 
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RUPTURE OF SPLEEN IN PATIENT 
WITH MALARIA“ 


FLORENTINO PEREZ-PINA, Captain, MC, U. S. A. R. 
JAMES B. HARTNEY, Major, MC, U. S. A. 
SOLOMON L. ZIMMERMAN, Lieutenant Colonel, MC, U. S. A. R. 


URING World War II, malaria was a major military medical 
problem. During the present Korean conflict it has like- 
wise become apparent that the hazard of malarial infection 

in our troops is significant. An editorial report 1 year ago put 
the number of Korean veterans with malaria reported to that 
time at 6,500 (2). At this hospital 143 patients with malaria 
have thus far been treated. Most of these men had received 
suppressive chloroquine therapy and had not experienced clinical 
symptoms prior to their return to the States. The patient here 
reported was one of these. That rupture of the spleen occasion- 
ally occurs should be borne in mind. A similar case was reported 
recently (3), Prompt recognition of this grave complication is 
essential. The decisive results of early surgical intervention 
in this otherwise uniformly fatal condition are among the most 
gratifying which surgery has to offer. 


CASE REPORT 


A 22-year-old man was admitted to this hospital on 27 July 
1951 while on leave after being returned to the States on 25 
June from Korea on the rotation plan. On 17 July he began to 
have a continuous dull ache in the left upper abdominal quadrant. 
This fact was not elicited until a few days after admission. On 
the same day he developed a severe throbbing headache, followed 
by shaking chills, profuse sweats, and fever, accompanied by 
vomiting. He had 3 such episodes prior to admission and in the 
intervening periods felt fairly well. On the evening of admission, 
while sitting in a chair, he had a sharp pain in the left shoulder 
but this was not severe enough for him to mention to the ad- 
mitting physician. He denied trauma of any kind to the abdomen 
or elsewhere. He had no previous history of malaria. He had been 
in combat in Korea from July 1950 to June 1951. While in Korea, 
he took 1 tablet of chloroquine weekly from 23 July 1950 until 
the end of April 1951. 


(1) Murphy Army Hospital, Waltham, Mass. 
(2) Editorial: Meeting of Military Surgeons. J. A. M. A. 147: 762, Oct. 20, 1951. 
(3) Shrum, R. C.; Lanard, F. W.; and Wilkerson, D. C.: Spontaneous rupture of 
spleen in malaria; report of case. J. A. Me Ae 149: 660-661, June 14, 1952. 
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On admission his temperature was 101.6° F. His pulse was 
90. His scleras were slightly icteric. His liver and spleen were 
not palpable. Some direct tenderness was noted in his left upper 
avdominal quadrant. Blood smears showed ring and ameboid 
forms of Plasmodium vivarz. His hemoglobin was 10.2 grams 
per 100 cc. His erythrocyte count was 3,770,000. His hematocrit 
was 39 percent. His urine contained 3 plus sugar due to intra- 
venous infusions of dextrose. Subsequent urinalyses were nega- 
tive for sugar. His direct serum bilirubin was 0.5 mg. per 100 cc.; 
indirect 1.4 mg. per 100 cc. His cephalin flocculation was 4 plus 
after 24 and 48 hours. 


On admission he was put to bed and treatment with 10 mg. of 
pentaquine and 0.6 gm. of quinine sulfate every 8 hours was 
started as soon as the diagnosis of malaria was made. At about 
1015 hours on the day after admission, he was found to be 
extremely pale, restless, and perspiring profusely. On question- 
ing, he complained of severe pain in the left upper abdominal 
quadrant and nausea. He was obviously in shock as the result 
of peripheral vascular collapse. His pulse and blood pressure 
were unobtainable for a few minutes and his heart sounds were 
distant. He: was slightly hyperpneic. Immediate emergency treat- 
ment consisted of shock blocks, 5 cc. of coramine, and 1,000 cc. 
of 5 percent dextrose in saline solution given quite rapidly 
by vein. The patient rallied and his blood pressure rose to 80/40 
within 15 minutes and later to 112/58. His profuse sweating 
ceased and the nausea abated. Examination at this time showed 
a completely relaxed abdominal wall with normal peristaltic 
sounds. There was no distention, but some tenderness was still 
present in the left upper quadrant. The liver and spleen were 
not felt. There was no shifting dullness. Examination showed 
an empty rectum. A fleck of stool obtained at that time was 
negative for occult blood by the guaiac test. 


To explain this episode of sudden shock, several possibilities, 
including severe infection with Plasmodium falciparum, were 
considered. This was not confirmed by careful re-examination 
of his blood smears. The other strong possibility considered 
was spontaneous rupture of an enlarged malarial spleen. The 
relatively minimal findings on abdominal examination were 
misleading in the light of subsequent findings. This second 
possibility was kept in mind, however, and the patient was 
carefully watched with frequent pulse and blood pressure de- 
terminations and hemograms while donor blood was being typed 
and cross-matched. About 90 minutes after the original episode, 
the pain spread to the remainder of the abdomen, especially the 
right upper quadrant, and he vomited some bile-stained fluid 
which contained no gross blood. The abdomen at this time showed 
generalized spasm with moderate rebound tenderness; the tender- 
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ness was maximal in the upper quadrants. Peristaltic sounds 
were absent. Although the spleen was still not palpable and 
no other masses were felt, the entire abdomen was dull to per- 
cussion, whereas 90 minutes before it had been resonant. The 
blood pressure varied between 90/40 and 112/60. 


A definite diagnosis of spontaneous rupture of the spleen 
was made at this point and the patient was taken to the operating 
room where, under general anesthesia, the abdomen was entered 
at 1440 hours. On incision of the peritoneum, a large quantity 
of dark blood escaped. The splenic pedicle was soon located 
and tightly held by the surgeon to prevent further bleeding. 


Figure 1. Gross appearance of spleen showing extensive laceration near the 
bilus. 


A large amount of liquid blood and many blood clots were then 
evacuated from the abdomen, revealing the spleen to be ruptured 
on its superior medial surface (fig. 1). The spleen was removed. 
During the operation and postoperative period, the patient re- 
ceived a total of 2,000 cc. of whole blood. The postoperative 
course was uneventful. Atabrine was given intramuscularly 
and there were no more malarial paroxysms. Repeated negative’ 
blood smears were obtained and the patient was returned to duty. 


The pathologist reported that the spleen weighed 344 grams 
and measured 13.5 by 9 by 5 cm. Near the hilus there was an 
irregular jagged laceration measuring 7 by 3 cm. The splenic 
capsule was fairly smooth for the most part, displaying a few 
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fibrous tags near the superior pole. Section revealed a rusty- 
brown parenchyma on which follicular markings were obscured. 
Fibrous trabeculas were increased in number. Abundant soft 
pulp exuded readily. A few small purple-red hematomas were 
present beneath the capsule; these ranged up to 1.5 cm. in their 
greatest dimension. 


The microscopic sections revealed the splenic capsule to be 
thickened and edematous in areas, infiltrated with lymphocytes, 
and to contain zones of necrotic connective tissue. Cellular 
infiltration was often conspicuous where trabeculas joined the 
capsule. Dissolution of cell-cord architecture and formation 
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Figure 2. Photomicrograph illustrating early subcapsular hematoma. X 75. 


= 
a 


of subcapsular hematomas were apparent in areas corresponding 
to the small zones of hematoma formation noted on gross examina- 
tion (fig. 2). The pulp cords were thickened and there was _pro- 
nounced hyperplasia of large mononuclear cells, with frequent 
instances of phagocytosis of pigment and erythrocytes. The 
sinusoidal endothelium was swollen. The sinusoids were en- 
gorged and contained many polymorphonuclear and mononuclear 
cells. A small amount of iron-positive pigment was present 
and there was a moderate amount of granular dark-brown malarial 
pigment. Subintimal accumulations of mononuclear cells, com- 
patible with hemopoietic cells, were present in certain of the 
trabecular veins and, in some instances, clusters of such cells 
were present within the venous lumen. In a few areas, small 
veins were dilated and filled with a homogeneous eosinophilic 
material in which a few mononuclear cells were embedded. 
Splenic follicles often presented small focal necroses in their 
central portions. Occasional intraerythrocytic parasites were 
demonstrated in impression smears of the freshly cut splenic 
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surface and in Giemsa-stained tissue sections. Parasites could 
not be demonstrated within cells of other types or free within 
the sinusoids. 


DISCUSSION 


Pathologic finaings. The findings in the ruptured spleen of 
the patient with relatively acute malaria have been reviewed 
by Hershey and Lubitz (4) and Lubitz (5). In the earlier publica- 
tion (4), the finding of thrombuslike formations in small veins, 
with endothelial swelling and subintimal infiltration was stressed. 
This was in accord with Rigdon’s (6) view of the pathogenesis 
of splenic infarction, based on his studies of the spleen in birds 
and monkeys with experimental malaria, and in human patients 
with falciparum malaria. Lubitz (5) re-stated the view that 
vascular alteration is a predisposing element in rupture, with 
the additional statement that rupture is preceded by subcapsular 
hematoma. This was emphasized by Smith and Custer (7) in 
their studies on the spontaneously ruptured spleens of patients 
with infectious mononucleosis. 


The histologic findings reported in the ruptured malarial spleen 
have been grouped by Lubitz (5) as phagocytic, degenerative, pro- 
liferative, and hyperplastic cellular changes (all of which were 
evident in our patient) and vascular changes. Vascular changes 
identical with those which he described were present in this 
spleen, but the close spatial relationship between obstructive 
vascular lesions and areas of necrosis was not striking here. 
Venous obstruction was not demonstrated near the subcapsular 
hematomas. It is suggested that the marked cellular hyperplasia 
and vascular engorgement may produce sufficient mechanical 
distention partially to disrupt the capsule and trabeculas, with 
secondary lymphocytic infiltration of the damaged areas. The 
predominantly subcapsular location of areas of hematoma forma- 
tion may be associated with the relatively unyielding character 
of that structure and its failure to expand at the same rate as 
the underlying pulp cords. The resultant separation of cords 
from the capsule might be regarded as the proximate initiating 
factor in the development of the subcapsular hematoma which 
is generally accepted as a preliminary to rupture. 


Clinical problems. Rupture of the spleen may be one of the 
most dramatic of all intra-abdominal accidents. Its prompt rec- 


(4) Hershey, F. B., and Lubitz, J. M.: Spontaneous rupture of malarial spleen; 
case report and analysis of 64 reported cases. Ann. Surg. 127: 40°57, Jan. 1948, 

(5) Lubitz, J. Me: Pathology of ruptured spleen in acute vivax malaria. Blood 4: 
1168-1176, Oct. 1949. 

(6) Rigdon, R. H.: Consideration of mechanism of splenic infarcts in malaria. Am. J. 
Trop. Med. 24: 349-354, Nov. 1944, 

(7) Smith, E. B., and Custer, R. P.: Rupture of spleen in infectious mononucleosis; 
clinicopathologic report of 7 cases. Blood 1: 317-333, July 1946. 
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cognition or the suspicion of its having occurred in a patient 
presenting certain clinical features is imperative if the patient 
is to be saved. The mortality is practically 100 percent in 
patients who are not operated on. In those operated on, the 
mortality increases in proportion to the time lag between the 
occurrence of the rupture and surgical intervention. The only 
treatment is prompt splenectomy. The list of causes of rupture 
of the spleen is growing. Spontaneous rupture of the normal 
spleen has been alleged to occur but this is not generally 
accepted. In most such patients, trauma accounts for the rupture. 
Conditions in which rupture of the spleen occurs with minimal 
trauma are malaria, typhoid fever, cirrhosis of the liver, in- 
fectious mononucleosis, influenza, leukemia, and kala-azar. 
Malaria is by far the most common cause of spontaneous rupture 
of the spleen. 


Until 1948, only 13@ cases of rupture of the spleen in patients 
with malaria had been reported (4), Considering the fact that 
about 300,000,000 cases of malaria are estimated to occur 
annually in the world, these figures indicate that this compli- 
cation is relatively rare. Many cases of splenic rupture, however, 
are undiagnosed and unreported and others are diagnosed but 
not reported. 





















BOOK REVIEW 





The Newer Knowledge of Hygiene in Diet, by J. Sim Wallace, Me De, Ce Me, 
D. Se., L. D. S., F. D. S., R. C. “Se, Eng,., F. A. C. D., Vice-President 
of the Food Education Society; Hon. Fellow, Society of M. O. H.; 
(Neech Prize, 1928-29); Hon. Member B. D. A.; Past President of 
the Brit. Soc. for the Study of Orthodontics; Emeritus Lecturer in 
Preventive Dentistry, King’s College Hospital; Formerly Dental 
Surgeon and Lecturer on Dental Surgery and Pathology, London 
Hospital; John Tomes Prize (1918-21) and Cartwright Medal and 
Prize (1920-25) R. C. S. Eng. 264 pages. Dental Items of Interest 
Publishing Co., Inc., Brooklyn, N. Y., publishers, 1952. 


Unfortunately the author’s death preceded the publication 
of this book which presents a comprehensive selection of what 
has been written about the relation of diet to dental caries. This 
comprises only a small part of the volume which is concerned 
mostly with the author’s conclusion that the incidence of dental 
caries and malocclusion among the white races is steadily 
increasing. This book is a continuation of the subject discussed 
by the author in 4 preceding books. The book is not cluttered 
with graphs or illustrations but is designed for easy reading and 
contains an extensive bibliography. The author has succeeded in 
providing a complete review of his subject. 

_—Capt. T. D. Pryse, USAF (DC) 























oo ft Ss Oe AOU ee Ul Re OF 


OT vom DS 


ss 












~ 


ee 


ise ee =. 6OlUe 


. we ae 


—_ 


MIGRATION OF FOREIGN BODY 
THROUGH UTERINE WALL 


EUGENE T. FOY, Captain, MC, U. S. N. (1) 
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HE inigration of foreign bodies within various parts of the 
system has long been an interesting topic. The migration 

of a ring ponasry through the uterine wall, here reported, 
is very unusual, 







CASE REPORT 


A 38-year-old woman (para 4, gravida 4) came to the outpatient 
department in September 1951, complaining of recurrent pain in 
her right lower abdominal quadrant. About 13% years earlier a 
gold ring pessary had been inserted into the uterine cavity as 
a contraceptive measure. It was thought that “a circle, a triangle, 
or a “V® placed in the cavity of the uterus might discourage 
passage of sperms, or prevent nesting of the ovum, or else make 
it give up, if once started to grow. If made of actively antiseptic 
materials like silver, it might be worn for months at a time.”(2) Be- 
cause of dysmenorrhea following the insertion of the pessary, 
the patient’s physician attempted, under general anesthetic, to 
remove it but it could not be found and she was told that it had 
probably fallen out. Following this manipulation, she was 
asymptomatic except for occasional pain in her right lower 
abdominal quadrant, 


















Two years later she conceived and delivered spontaneously 
at term. Soon after delivery she developed an acute pain in her 
right lower abdominal quadrant which was diagnosed as an acute 
appendicitis. An appendectomy was advised, but having had 
previous attacks of milder pain, she refused operation and the 
attack subsided. She continued to have these attacks of mild 
pain. She had 3 normal deliveries prior to the insertion of the 
pessary as well as the 1 she had afterward. 









Physical examination was negative except for obesity and 
moderate tenderness in the right lower abdominal quadrant. 










(1) U. S. Naval Hospital, Pensacola, Fla. 
(2) Dickinson, R. L.: Atlas of Human Sex Anatomy. 2d edition. Williams & Wilkins 
Co., Baltimore, Md., 1949. p. 111. 







155 





156 U. S. ARMED FORCES MEDICAL JOURNAL (Vol. IV, No. 1 


Pelvic examination revealed a moderate erosion and scarring 
from old lacerations of her cervix. Her uterus was retroverted 
but otherwise normal. There were no tenderness or masses in 
the adnexa or the posterior cul-de-sac. Rectal examination con- 
firmed the pelvic examination. A roentgenogram of her abdomen 
revealed a metallic ring in the right lower quadrant (fig. 1). 


Figure 1. 


Intravenous ureterograms revealed normal outlines of her 
ureters and that the ring was not encroaching on her right 
ureter. Her uterus was injected with a radiopaque oil and utero- 
salpingograms were taken. The radiologist reported a metallic 
foreign body in the right lateral portion of her pelvis lying about 
4 cm. from the midline of her uterus. On the lateral view in the 
plane of her uterus it appeared to be in the broad ligament. A 
barium enema revealed that the foreign body did not lie within 
the lumen of the bowel. 


The pelvis was explored through a midline suprapubic incision, 
Within the right broad ligament, below her right ovary and under 
the posterior fold of the peritoneum, a flexible metallic ring 
pessary could be felt. By making a linear incision in the peri- 
toneum over the pessary, it was caught with a clamp and, because 
of its flexibility, it was easily removed. It was about 3.5 cm. 
in diameter and made of coiled gold wire. Her appendix was 
removed because it was retrocecal and kinked in the center by 
old adhesions. 
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